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Dear Sir or Madam:

In accordance with Section 8(e) of the Toxic Substances Control Act (TSCA), Rhodia Inc. (Rhodia) is
submitting the following information:

"in vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH and DUODENUM with
the compound CATECHOL (Two treatments, one sampling time)"

In this study, the genotoxic potential of catechol (CAS# 120-80-9) was investigated in the in vivo comet
assay performed under alkaline conditions, i.e. pH > 13 (Alkaline Single Cell Gel Electrophoresis) in the
OFA Sprague Dawley male rat, stomach and duodenum, after two treatments by oral route at 3 dose
levels (the maximum tolerated dose, MTD, 50% and 25% MTD), followed by one expression time of 3 to 6
hours after the last treatment.

In this assay, rats are treated two times at a 24-hour interval with the test compound at different dose
levels. Three to six hours after the second treatment, the rats are killed and cells from the selected target
organs are isolated. After isolation, single cells are embedded in agarose on microscope slides and
successively submitted to lysis, unwinding and electrophoresis in alkaline conditions. After neutralization,
slides are dried and stained with a fluorescent dye before analysis and scoring. The method used for
quantifying DNA migration involves a computerized image analysis system in order to collect comet data;
then, software calculates the metrics for DNA migration per the Olive Tail Moment (OTM), corresponding
to the product of the tail length and the percentage of tail DNA.

In the initial study to determine the MTD, two groups of 4 male rats were dosed orally twice at 800 and
400 mg/kg/day. In the 800 mg/kg/day dose, very strong clonic convulsions occurred in all four male rats,
15 min to 30 min after the first treatment. For ethical reasons, the animals were euthanized and no
second treatment was performed. The dose level of 400 mg/kg/day induced no death or clinical signs in
the four male rats after the 1 st or the 2nd treatment.

To determine if 400 mg/kg/day was the MTD, another group of 4 rats were treated at 500 mg/kg/day. The
first treatment at the dose level of 500 mg/kg/day induced strong clonic convulsions in the four male rats,
15 min to 30 min after the first treatment. Three animals out of 4 died and for ethical reasons, the 4th
animal was euthanized and no second treatment was performed. 400 mg/kg/day was confirmed as the
MTD.

In the comet assay, five (5) male Sprague Dawley rats were treated orally with catechol at levels of 100,
200 and 400 mg/kg/day. No statistically significant increase in the OTM medians was observed in rat
stomach cells treated with catechol at levels up to 400 mg/kg/day. The median OTM for 600 cells was
0. 81, 0.35 and 1. 13 at 400, 200 and 100 mg/kg/day, respectively, vs. 2.26 in the negative control group.
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Under these experimental conditions, catechol induced no statistically significant increases in DNA strand
breaks at non-lethal dose on rat stomach cells after oral administration.

Statistically significant increases in the OTM medians were observed in duodenum cells from rats, treated
with the doses of 200 and 100 mg/kg/day of catechol. The median OTM for 600 cells (from the 4 animals
analyzed per group) was 3.38 and 4.64 at doses of 200 and 100 mg/kg/day, respectively, vs. 1.48 in the
negative control group. At these two dose-levels of 200 and 100 mg/kg/day, two animals out of the four
treated, presented particularly strong increases in the median OTM, with values up to 6.07 and 4.21 at
200 mg/kg/day and 9.73 and 7.29 at 100 mg/kg/day. However, the dose of 400 mg/kg/day did not induce
a statistically significant increase in the median OTM, with a value of 1.28. This value was below that of
the OTM median for the control group. In fact the results showed a statistically significant increase in the
median OTM, but with an inverse dose-effect relation, and a bell-shaped curve response. The test item
was thus considered by the laboratory to be genotoxic to the rat duodenum cells.

Also in the comet assay, the laboratory reported that very strong clonic convulsions were observed 5
minutes after oral administration of catechol at the dose of 400 mg/kg/day, leading to one death between
30 minutes and 2 hours after the I1st treatment. Furthermore, the 4 animals were trembling after the 2nd
treatment at 400 mg/kg/day. No clinical signs were reported in the animals treated with doses of 200 and
100 mg/kg/day.

Rhodia does not believe that the subject substance presents an unreasonable risk to workers, the public,
or the environment when catechol is properly manufactured and used for its intended applications, but
Rhodia believes that the submitted information may meet EPA's reporting criteria for TSCA Section 8(e).

This study was communicated to Rhodia Inc. on January 25, 2012.

Rhodia asserts that none of the information contained within this notice constitutes confidential business
information (CBI) under TSCA.

Should you have any questions, or require further information, please do not hesitate to contact me at
(215) 369-9734. Thank you.

Very truly yours,
RHODIA INC.

Judith L. Kranetz
Director, Regulatory Compliance & Product Stewardship

JLK/
Atts

Ref: 1 2-009L 8(e).doc
Via Federal Express

CN 7500 Cranbury, New Jersey 08512
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STUDY INFORMATION

TITLE OF THE STUDY In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH
and DUODENUM (Two treatments, one sampling time)

SPONSOR .RHODIA

TEST ITEM .CATECHOL

1. TESTING FACILITY INFORMATION:

Test facility Institut Pasteur de Lille
Test faciiity address Genetic Toxicology Laboratory

1, rue du Professeur Calmette - B.P. 245
59019 LILLE CEDEX France

Study director Dr. Fabrice NESSLANY

Deputy Study director Dr. Sophie SIMAR

Lead quality assurance Mrs. B. GOREZ

Test facility management :Professor D. MARZIN

Head of Toxicology Department

1I. SPONSOR INFORMATION:
Sponsor .RHODIA

Sponsor's address 190, avenue Thiers
69457 LYON cedex 06

Sponsor representative Mr. Cyrille BOCQUILLOD

Ill. ANALYTICAL TEST SITE INFORMATION:

1. ANALYTICAL TEST SITE FOR BIONANALYSIS
OF DOSING FORMULATIONS SGS MULTILAB

Analytical Test site address Technop~le du Madrillet
65, Rue Ettore Bugatti
BP 90014
76801 Saint Etienne du Rouvray

Study Phase Number :BPL07-0029 (cf Amendment No. 3, Appendix No. 20)
Report Issued .January 14t, 2008

Principal investigator :Mr. BOUILLIS Gregory Email: a regorv.bouilliscsas.com
Tel: +33 (0) 02 35 07 91 87

Test site quality assurance :Ms. SAPETA Corinne Email: corinnesapeta@sgs.com
Tel: +33 (0) 2 35 07 91 85

Test site manager :Mr. GERVAISE Yvon Email: yvongervaise@sgs.com
Tel: +33 (0)2 35 07 91 80

2. ANALYTICAL TEST SITE FOR BIONANALYSIS
OF PLASMA .Not performed
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT
AND REPORT AUTHENTICATION

The work described in this report was performed according to the agreed study plan and with the Standard

Operating Procedures (SOP) of the testing facility, unless otherwise stated, and was conducted In
accordance with:

* OECD Principles of Good Laboratory Practice (as revised in 1997), ENV/MCICHEM(98)1 7;

* GLP Decree No. 98.1312 (Official Journal of 31"t December 1998);
" GLP departmental order 1413/2000 (Official Journal of 23d~ Match 2000);

* GLP departmental order 28/1/2005 (Official Journal of 2 0 th February 2005);

* Application of the OECD Principles of GLP to the Organisation and Management of Multi-

Site Studies, No. 13 Consensus Document of the Working Group on Good Laboratory
Practice, ENV/JMIMONO(2002)9;

*EC Comm ission Directive 2004/10O/EC of I I1t February 2004 (Official Journal No. L050).

I consider the data generated and reported to be valid and I declare that this report is a true and accurate

record of the results obtained.

As described on page 21 of the study plan FSP-IPL 070402, the sponsor certifies that the test item to be

tested provided by RHODIA Is identical to the test Rtem described in the study plan and In the Analytical

certificate.

Concerning the information about the test compound, data about its stability In the vehicle were available;

however, the Catechol stability study was not perormed under GLP status and did not covered the actual

period of preservation (i.e. period between the preparation/collection process and the dosage). This

constitutes a deviation to the recommendations of the Good Laboratory Practice (OECD 1997; §6.2,
Characterization). Nevertheless, dosages showed that the differences between the nominal and the actual

concentrations of the test item In the administered dosage forms were in an acceptable range of ± 5%

demonstrating an acceptable stability of Catechol in the vehicle used under the conditions of preservation.

Therefore, this deviation was considered as a minor deviation, which has no impact on the quality and/or

the Integrity of the current study.

The study was performed at the Toxicology Department of Institut Pasteur de Lille.

Submitted by:

Study director Dr. FabicsNESSLANY*

DateSintr

Authorization of experimentation on animals * No. 59-35068
Agreement of the establishment for realizing experiments on* living vertebrate animals No. A59-3500

Page 4 on 154
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STUDY :In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH
and DUODENUM (Two treatments, one sampling time)

TEST ITEM CATECHOL

SPONSOR RHODIA

This report was reviewed and approved by:

Test facilty mansuement Professor D. MARZIN *~V

Head of Toxicology Department c

Deputy Study direct6 r Dr. Sophie SIMAR** ~.2.s2
Assistant

Date Signatures

Authorization of exprimentaton on animals No. 59-35001, No. **59-350156

Agreement of the establishment for realizing experiments on living vertebrate animals No. A59-35009
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FSR-IPL 070402 1 CATECHOL I RHODIA

QUALITY ASSURANCE STATEMENT

TITLE OF THE STUDY In viva COMET ASSAY IN THE RAT STUDY PERFORMED ON
STOMACH and DUODENUM (Two treatments, one sampling time)

TEST IT"EM : CATECHOL

SPONSOR : RHODIA

STUDY LOCATION : INSTITUT PASTEUR DE ULLE
Genetic Toxicology Laboratory
1, rue du Professeur Calmette - B.P. 245
59019 LtLLE CEDEX

This study was Inspected by the Quality Assurance Unit, employing methods detailed in Standard Operating
Procedures used at the Toxicology Department of Institut Pasteur de LiNe. The analytical phases of the study
(control of concentration In dosing formulations) were audited by SGS MULTILAB. These data are presented In
the final report. The. data presented In the report accurately reflect data collected during the conduct of the
study. Any data supplied by or under the responsibility of the Sponsor were not subjected to review.
Dates of inspection, phases Inspected, and reporting dates are as follows:

Inspection of procedures on this Inspection of procedures associated
study ______with Is type o study

Inpcto/ Study Test facility Inpco/ Study Test facility
Inspectctor Management nsetnl director Management

Audit d~etrAudit
report reor report report

Receipt-acclImatization 2/50 90/7 0160
of animals 29/05/07_ 29/05/07 01/06/07_

Treatment of animals 25/09/07 25109/07 03/10/07 ____ _____

Toxicity 29/05/07 29/05/07 01/06/07 ____ _____

Isolation of stomach cefls 27/06107 27/06/07 09/07/07
Isolation of duodenum 4ells 27/06/07 27/06/07 09/07/07
Cornet assay 27/09/07 01/10/07 03/10/07 _ ___

Prearaio oftratmnt 25/09/07 25/09/07 03/10/07
solutions__________________
Reading of sildes _________ _____ 2610 7107 26/07/07 20080

InspectionlAudit - Q.A. Report
Study Plan No. FSP-1PL 070402 28/05/07
- accepted by the study director on 28/05/07
- accepted bfrthe sponsor representative on 06/06/07 _____________

ArnendmentNo. 1 29/08/07
- accepted *~ the study director on 30/08/07
- accepted byj the sponsor representative on 08/09/07 _ ___________

Amendment;No. 2 20/0/08
- accepted bir the study director on 28108/08
- accepted ! the sponsor representative on 3/09/08 _ ___________

AmendmentiNo. 3 2/09/08
- accepted b the study director on 2/09/08
- accepted t* the sponsor representative on 11/09/08 _ ___________

Arnendment'No. 4 10/10/0
- accepted b the study director on 10/10/08
- accepted !!i the sponsor representative on 15/1 0/0= ____________

Draft report 31/10t07
Final report /tA 04 o

Quality Assurance Unit
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ARCHIVE STATEMENT

The following study materials are retained in the archives of the Toxicology Laboratory of the Institut

Pasteur de Lille (1, rue du Pr Calmette - 59019 Lille - France) for at least 10 years after the end of the
study:

> Study plan and possible amendments,
> Raw data or authenticated copies thereof,

> Correspondence,
> Final report and possible amendments.

According to OECD Guideline Number 7 (as revised in 1997) point 11 6.2.6 relative to the application of the

Good Laboratory Practice Principles to short-term studies, at the sponsor's request and as mentioned in the
Study Plan FSP-IPL 070402, the test article is destroyed at the end of the study.

In addition, raw data not specific to the study, including but not limited to certificates of analysis for food,
water and sawdust and records of environmental data and equipments calibration are also archived at

Institut Pasteur de Lille for at least 20 years.

Documents referring to the GLP study and study phase at the test site SGS MULTILAB (copy of study plan
and subsequent amendments, satellite study design, final satellite report and raw data, etc.), are archived at

the test site for 10 years. On completion of this period, with the approbation of the Sponsor, all archived

documents referring to the Study Phase are destroyed or returned to the Sponsor.
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In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON THE ON STOMACH and DUODENUM
(Two treatments, one sampling time)

SUMMARY

SPONSOR RHODIA
TEST ITEM CATECHOL
BATCH NUMBER FPC0619301
STUDY LOCATION INSTITUT PASTEUR DE LILLE

Genetic Toxicology Laboratory
1, rue du Professeur Calmette - B.P. 245
59019 LILLE CEDEX

THIS STUDY WAS CARRIED OUT IN COMPLIANCE WITH GOOD LABORATORY PRACTICE

REGULATIONS

METHOD

Animals (species, sex, strain) OFA Sprague Dawley male rats
Number of animals per group 4
Form administered solution
Vehicle distilled water
Route oral
Dose volume 10 m~lkg

Doses tested in the preliminary
toxicity test 800 - 500 - 400 mg/kg! day (x 2)

Maximum tolerated dose 400 mg/kg! day (x 2)

Organs studied stomach and duodenum
Treatment schedule two treatments, one sampling time
Number of expression times 1 at 3 to 6 hours after the last treatment

Doses used in the comet assay 400 - 200 - 100 mg/kg! day (x 2)
(analyzed doses appear in bold)
Reference substances dimethylhydrazine, 20 mg/kg (xl) for duodenum

N-Methyl N'-nitro-N-nitrosoguanidine (MNNG), 20 mg/kg (xi) for stomach
Number of cells observed
per animal 150
Number of cells observed
per dose 600

(450 for the positive control)
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RESULTS

ToxjCITY ASSAY

DOSES in DOSING % MORTALITY % MORTALITY
mgkgda (2) VOLUME NUMBER OF ANIMALS 24 HOURS AFTER 24 HOURS AFTER

mglgldy (2)FIRST TREATMENT SECOND TREATMENT

800* 4 100

400** 10 mLkg 400

:4 animals presented clonic convulsions after the Ist treatment Animals were euthanasied after 30 min.
*:Neither mortality nor strong clinical signs were noted

DOESI~ DOSING % MORTALITY % MORTALITY
DOE n VOLUME NUMBER OF ANIMALS 24 HOURS AFTER 24 HOURS AFTER

mglkglday (x2) FIRST TREATMENT SECOND TREATMENT

500* 10 mLkg 4 75

*3 animals with strong clonic convulsions and 3 dead after 25 min after the I st treatment
4 th animal euthanasied

The maximum tolerated dose of CATECHOL under these experimental conditions was set at 400
mg/kg/day (x2) by oral route in OFA Sprague Dawley male rats. The doses of 800 and 500 mg/kg elicited
strong clinical signs, as described above.

GENOTOXICITY ASSAY / STOMACH CELLS

NON PARAMETRIC
DOSES in OTM F of Snedecor statistical evaluation Relative ratioGROUP COMPOUND mkgdy(2 Mein(homogeneity of

variances) px2) Median p Mann-Whitnel of ghost cells

Wallis

Solvent Distilled 0 2.26 - -

control water ________ ___

400 0.81 p<0.0001 0.54
IP<0.00O1 P<0.0001

TREATED Catechol 200 0.35 p<0.0001 0.59

100 1.13 p<0.0001 0.96

Positive MNNG 20Omglkglday (xl) 5.37 -- p<0.0001 0.95
control

No statistically significant increase in the OTM medians was observed in rat stomach cells treated with the

three doses of Catdchol, i.e. 400 - 200 and 100 mg/kg/day (x2). Under these conditions, Catechol was not

considered as a DNA strand breaks and/or alkali-labile sites inducer on stomach cells.
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FSR-IPL 070402 / CATECHOL / RHODIA

GENOTOXICIWY ASSAY / DUODENUM CELLS

DOSES in OTM F of Snedecor statistical evaluation Rltv ai
GROUP COMPOUND (homogeneity of__________Rltvrai

mglkglday (x2) Median variances) of ghost cells

Solvent Distilled 0 1.48--
control water ________

400 1.28 N.S. 0.79

TREATED Catdchol 200 3.38 p<0.00OO00O<000 0.94

100 4.64 p<0.0001 1.10

Poiie Dimethylhydr 20Omg/kglday (M) 8.94 - T P<0.000 087
cnrl azine 00 O

Statistically significant increases in the OTM medians were observed in rat duodenum cells treated with the
doses of 200 and 100 mg/kg/day (x2) of Catechol. A clear inverse dose-effect relationship was noted. In
return, the dose of 400 mg/kg/day (x2) did not induce any statistically significant increase in the median

OTMV.

It is noteworthy that the highest median OTMV was observed at the lowest dose tested of 100 mg/kg/day

(x2). The decrease in the values of median OTM at the two upper doses of 400 and 200 mg/kg/day (x2),
compared to the dose of 100 mg/kg/day (x2), is most probably related to toxicity of the test item Cat6chol,
consistent with the clinical signs at the highest dose of 400 mg/kg/day (x2) described above. For the dose of
200 mg/kg/day (x2), the clinical signs did not indicate any toxic effect that could explain the decrease in the
OTMV value. In conclusion, the highest dose without genotoxic effect under the lowest dose tested of 100
mg/kg/day (x2), could not be determined in this study.
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CONCLUSION

The test item CATECHOL (batch FPC0619301) provided by RHODIA was investigated by the means

of the in vivo comet assay on stomach and duodenum, under alkaline conditions (SCGE) in the male

OFA Sprague Dawley rats treated orally twice with 400, 200 and 100 mglkglday, with one sampling

time 3 to 6 hours after the last treatment. Following the results of the toxicity assay, the maximum

tolerated dose (MTD) determined was of 400 mglkglday. This dose was retained as the maximum

dose to be tested, as well as two lower doses corresponding to MTDI2 and MTDI4. These two doses

were not toxic, indeed, no clinical signs were observed.

Under these experimental conditions, CATECHOL induced no statistically significant increases in

DNA strand breaks at non-lethal dose on rat stomach cells after oral administration. CATECHOL is

hence devoid of genotoxic activity on the stomach.

In return, CATECHOL induced statistically significant increases in DNA strand breaks at non-lethal

doses on rat duodenum cells after oral administration, with the highest increase of median OTM at

the lowest dose tested of 100 mglkglday (x2). Furthermore, the very low cell density observed at the

two highest doses tested during image analysis, indicates a probable cell lysis due to cytotoxicity

and /or highly damaged cells with loss of information. Regarding the criteria described in paragraph

9, a test item is found to demonstrate genotoxic properties against the target organ if it results in a

statistically significant increase in the OTM median compared with the negative control group and if

the genotoxicity detected shows a dose-effect relationship. In fact the results showed a statistically

significant increase in the median OTM, but with an inverse dose-effect relation, with a bell-shaped

curve response. The test item Catechol was thus considered as genotoxic on rat duodenum cells.

It would be useful to implement a complementary assay under the same experimental conditions on

duodenum cells only, but using doses lower than 100 mglkglday (x2), in order to determine if there

is a high dose without genotoxic effect under the dose level of 100 mglkglday (x2). Under these

conditions, CATECHOL was considered as a DNA strand breaks and/or alkali-labile sites inducer on

duodenum cells.

A satisfactory agreement was observed between the actual and nominal concentrations of

CATECHOL in treatment solutions used in the in vivo comet assay performed on stomach and

duodenum. Indeed, the deviations from nominal concentrations were within an acceptable range of

±1 0%.
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In vivo COMET ASSAY IN THE RAT
STUDY PERFORMED ON STOMACH and DUODENUM

(two treatments, one sampling time)

A. GENERAL STUDY PLAN

The single cell gel electrophoresis (SCGE) assay, also known as the "Comet assay", is a rapid, simple,
visual and sensitive technique for measuring and analysing DNA breakage in mammalian cells (Ostling and
Johanson, 1984; Singh eta!., 1988; Olive eta., 1990).

1. PURPOSE OF THE STUDY

The purpose of the in vivo Comet assay following the alkaline version (pH > 13) developed by Singh et a!.
(1988), is to identify those agents, which induce DNA damage such as single or double DNA strand breaks
(SSB or DSB), alkali-labile sites, DNA-DNA / DNA-protein cross-linking and SSB associated with
incomplete excision repair sites. The advantages of the Comet assay include its demonstrated sensitivity for
detecting low levels of DNA damage.

The purpose of this study is to assess the genotoxic activity of the test compound in one or several target
organs under these experimental conditions.

2. PRINCIPLE

Rats are treated two times at a 24-hour interval with the test compound at different dose levels. Three to six
hours after the second treatment, the rats are killed and cells from the selected target organ(s) are isolated
using specific enzymatic treatment schedules. After isolation, single cells are embedded in agarose on
microscope slides and the obtained microgels are successively submitted to lysis, unwinding and
electrophoresis in alkaline conditions and under dimmed light to prevent any additional DNA damage. After
neutralization, slides are dried and could therefore be stained with a fluorescent dye (e.g. propidiumn iodide)
before analysis and scoring. The method used for quantifying DNA migration involves a computerized
image analysis system in order to collect comet data; then, the dedicated sofware allows indeed the
calculation of metrics for DNA migration as the one introduced by Olive et a. (1990), i.e. the Olive Tail
Moment (OTM), corresponding to the product of the tail length and the percentage of tail DNA. Although at
present, there is no OECD guideline for this assay, this study plan is in agreement with recent international
recommendations. Several workshop reports or reviews defined the optimal conditions to implement the
comet assay in the state of the art (Tice et al., 2000; Hartmann et al., 2004; Burlinson et al., 2007).

3. CHOICE OF REACTIVE SYSTEM

Male rats are commonly used in this test and are recommended in workshop reports or reviews.

4. ANIMALS AND HUSBANDRY

Young adult male OFA Sprague-Dawley rats (Charles River France origin, Saint-Germain-sur-l'Arbresle;
FRANCE) weighing approximately 200 g and 5 to 10 weeks old, are used for the study. The period of
acclimatization is at least 5 days. The animals receive a clinical examination in order to retain only the
healthy ones.

At the start of the study, the weight variation of animals should be minimal and not exceed ±20 % of the
mean weight.
The animals are not fasted at the treatment time.
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The animals are housed in polypropylene cages measuring 42.5 x 26.6 x 15 cm, covered by a stainless
steel netted lid, in which they are placed in groups of 3 or 2 by random-distribution. The animals are
identified by numbered ear rings.

The cages are placed in a ventilated cupboard slightly overpressurized relative to the animal room that is
also ventilated.

The bedding consists of dust-free, sterilized wood shavings.

The feedstuff used is No. A04C 10 irradiated rat/mouse feed from SAFE.

Drinking water softened, treated by osmosis and filtered on 0.2 pm membrane is provided ad libitum.

The temperature in the ventilated animal cupboard is 22 ± 3 00, and humidity is 55 ± 15 %

Ventilation renews the air 20 times per hour. A timer provides lighting 12 hours a day (8 a.m. - 8 p.m.) in all
the animal rooms.

5. PRELIMINARY TOXICITY TEST AND CHOICE OF DOSES

This test is performed in order to determine the maximum tolerated dose (MTD) that is chosen as the
highest dose in the in vivo Comet assay.

The maximum tolerated dose (MTD) is described as the highest dose which causes no mortality, but which
may give rise to the appearance of weak signs of toxicity. However, if a substance causes excessive signs
of toxicity (for example: lethargy) suggesting that the animal's metabolism may be disturbed, a lower dose,
chosen according to the symptoms, is administered.

In an effort to reduce the number of laboratory animals required, the toxicity test is performed according to
the improved experimental design recommended by Fielder et al. (1992), using a large series of doses
chosen in accordance with available toxicological data.

In the preliminary toxicity assay, 4 male rats per dose are used. Following dosing, the animals are observed
regularly for a period of at least 48 hours and any clinical signs and/or any mortalities are recorded. The
results are given in the form of tables.

The highest dose used for the in viva Comet assay is the MTD. The lower doses should be 50% to 25% of
the highest dose (MTDI2 and MTDI4).

For non-toxic products, the maximum dose of 2 g/kg or the maximum dose that can be administered
practically to the animals, whichever is lower, will be chosen as the test highest dose.

6. MATERIAL AND METHOD

6.1 Formulation of the test compound

Solid substances are dissolved or suspended in appropriate solvents or vehicles and then diluted with the
same solvent or vehicle if necessary. In case of suspensions only, a suspension for each dose is prepared
individually. Liquid substances are dosed directly or diluted prior to dosing. Preparations for treatment are
performed just before use.
Dose levels

From the results of the preliminary toxicity test, two dose levels are chosen for each genotoxicity assay.

An additional and provisional low dose level group is also incorporated into the experimental design. It
would be assessed for DNA fragmentation in the in viva Comet assay in the case of excessively low cell
yields or mortality occurring at the highest dose or in order to establish either a dose-effect relationship or to
find a no genotoxic effect dose.
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6.2 Dosing of animals

Healthy animals are randomly assigned to the control and treatment groups. Four animals are used in the
negative and treated groups and three for the positive control groups. The test compound is administered
using two treatments at a 24-hour interval by gavage with the standard dose volume of 10 mL/kg. More than
the required minimum of 4 animals are treated at each experimental point (5) to allow for possible mortality
or problems encountered during cell isolation step. Other routes of exposure may be acceptable when
justified. In the current study, the oral route and administration by gavage is the most appropriate in order to
caracterise the genotoxic activity of catechol in the stomach and the forestomach and in particular to
demonstrate whether or not catechol is a direct genotoxic.

Negative controls are animals treated with vehicle in the same condition as treated animals (same route
and vehicle).

Positive control animals are usually treated by oral route using a single treatment.

6.3 Expression times (Sampling times)

One expression time between 3 to 6 hours after the second treatment is performed for the in viva Comet
assay. At the end of the expression time, animals are sacrificed and the cells of the target organs are
isolated.

The repartition of treatment groups is summarized in the following Table:

Grou Tretmet DoageNumber of animals used*
Group Treatment Dosage__ 3-6 hours after the 2 n treatment

1 Vehicle ______ ____4(5)

2 Test compound Additional low dose**(MTD/4) 4 (5)
3 Test compound mid dose (MTD/2) 4 (5)
4 Test compound high dose (MTD) 4 (5)

5 Dimethylhydrazine 10 mg/kg 3 (4)
___ (duodenum)
6 MNNG (stomach) 20 mg/kg 3(4)

*Number of animals used in the test: the numbers indicate the number of animals used for cell isolation
and, in brackets, the number of animals actually treated for the test.

*Group 2: an additional and provisional low dose level group which would only be assessed for the DNA
fragmentation in the in viva Comet assay in the event of unacceptably low cell yields or mortalities occurring
in group 4, or in order to establish either a dose-effect relationship or to find a no genotoxic effect dose.

These positive controls have been chosen because they have as target organ the stomach (MNNG) and the
duodenum (DMH) and are known as specific carcinogens in these organs.

6.4 Cell isolation(s)

The 5 animals of each group are assi ned for cell isolation, but only 4 randomly animals are actually
assessed for DNA fragmentation (the 5t animal could be assessed in the case of discrepant or equivocal
results).

Individual animals are anaesthetized with pentobarbital (60 mg/kg) and maintained under deep anaesthesia
to prevent any likelihood of recovery.
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6.4.1 Stomach

The abdominal surface of the animal is rinsed with 70% (v/v) ethanol and a Vshaped incision is made from
the centre of the lower abdomen to the rib cage. The skin and muscles are removed to reveal the
abdominal cavity. The stomach is removed, opened and rinsed with calcium- and magnesium-free
phosphate buffer saline (PBS). The forestomnach is discarded and the cells of gastric mucosa are isolated
by enzymatic digestion following Burlinson et al (1989) and Brault et al (1999) as described hereafter:

The gastric mucosa is incubated in calcium- and magnesium-free Hank's balanced salt solution (HBSS)
containing 50 U/mL protease at 37 0C for 30 minutes in the oven. After the first incubation period, the
mucosa is then flushed with the incubation medium to remove cells. The cell suspensions are centrifuged at
350 g for 5 minutes. The cell pellets are resuspended in HBSS containing 0.25 % dispase 11 and the
suspensions are incubated at 37 'C for 15 minutes in a hot-bath.
After the second incubation period, 0.5 mL of fetal calf serum is added and the cell suspensions are filtered
through a 150 pm nylon filter. The cell suspensions are then centrifuged at 350 g for 5 minutes and the cells
are resuspended in HBSS.

The proportion of viable cells is determined with the help of a Malassez haemnocytometer using Trypan blue
technique as described in 6.6 before preparing slides to be assessed for DNA fragmentation (see
paragraph 6.7: Comet assay).

6.4.2 Duodenum

The abdominal surface of the animal is rinsed with 70% (v/v) ethanol and a V shaped incision is made from
the centre of the lower abdomen to the rib cage. The skin and muscles are removed to reveal the
abdominal cavity. The totality of the duodenum is removed and rinsed with calcium- and magnesium-free
phosphate buffer saline (PBS). Cells of duodenum are isolated by enzymatic digestion following Evans et
a!. (1992) as described hereafter.

Firstly, a ligature is tightened at one end of each duodenum sample. Then, a mix of collagenase Xl and
dispase 1 (300 U/mI, 0.02 %) is directly injected into the sample of duodenum using a syringe and a second
ligature is placed on the other end of the sample of duodenum. The sample of duodenum filled with the
enzymatic mix is then incubated for 30 minutes at 37 0C in a hot-bath, in 10 mL of HBSS. After the
incubation period, around 0.2 mL of fetal calf serum is added. The sample of duodenum is then opened and
carefully scrapped in order to facilitate the cell dissociation. After that, the cell suspension is centrifuged 5
minutes at 150 g. The cell pellets are resuspended in HBSS.

The proportion of viable cells is determined with the help of a Malassez haemnocytometer using Trypan blue
technique as described in 6.6 before preparing slides to be assessed for DNA fragmentation (see
paragraph 6.7: Comet assay).

6.5 Determination of the cytotoxicity of the compound

Cytotoxicity is determined on a small sample of each isolated cell suspension following the Trypan blue vital
dye exclusion technique.

In accordance with a recognized group of scientists, the decrease in the viability should not be more than
30 % when compared to the concurrent control (Tice et al., 2000). Cell viability in the target tissue that is
below 70 % of that in the control animals may thus be considered excessive.

Therefore, according to the data obtained from the cytotoxicity assessment, doses are actually selected for
genotoxicity assessment (two dose levels are chosen for each structured organ).

At least 1.2 x 10 viable cells are required for proceeding to slides preparation (4 slides with 3 x 10
4 viable

cells per slide) as described in 6.7.
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6.6 Preparation of specific reagents for comet assay

6.6.1 Lysis stock solution (o)H 10)

The composition of the lysis stock solution is the following:

- NaCI 2.5 mM
- EDTA 100 mM
- Trizma Base 10 mM
- NaOH 12 g/L

The final lysis solution contains 89 % of lysis stock solution, 10 % of DMVSO and 1 % of Triton X-100.

6.6.2 Electrophoresis buffer

The final electrophoresis buffer contains 30 mL of NaOH 10 N solution, 5 mL of EDTA 200 mM (pH
10) solution and 965 mL of distilled water.

6.6.3 Neutralization buffer

The neutralisation buffer contains Trizma Base 400 mM (pH = 7.5).

6.6.4 Staininq stock solution

The staining stock solution contains 1 mg/mI of Propidium iodide in distilled water.

Just prior to use, the staining stock solution is 1 0 t diluted in water to obtain the final staining solution.

6.7 Comet assay

The Comet assay is performed under alkaline conditions essentially following the procedure of Singh et al.
(1988). At least three slides are prepared for each animal, with 4 animals per group, i.e. at least 12 slides
per type of treatment (negative and positive control and two dose levels). Fifty cells per slide are randomly
scored, i.e. 150 cells per animal.

The essential steps of comet assay are successively, layering of cells mixed with low melting point agarose
(over coated glass microscope slides), lysis (to lyse the cell and nuclear membranes and other proteins),
unwinding of DNA, electrophoresis, neutralization, staining and scoring.

6.7.1 Dried slides preparation (pre-layering)

Conventional slides are dipped in a 1.5 % normal melting point agarose in PBS while it is hot. After gently
remove, underside of slides is wiped in order to remove excess agarose. The slides are then laid in a tray
on a flat surface to dry.

6.7.2 Slide preparation

Before use, a volume of 85 p1 of 0.8% of Normal Agarose (NA) is added on microscope slide pre-layered
with 1.5% of NA (as described above in 6.8.1) and cover with a glass coverslip. Slides are placed on a slide
tray resting on the ice packs until the agarose layer hardens (3 to 5 minutes). Around 3 x 10 cells of the
different concentrations tested are mixed with 75 pl of 0.5% of Low Melting Point Agarose (LMPA) kept at
37 'C and added on microscope slide after gentle slide off the coverslip. They are then covered with a new
glass coverslip. Slides are placed on a slide tray on ice packs for 3 to 5 minutes.
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6.7.3 Lysis

After the top layer of agarose has solidified, the glass coverslips are removed and the slides are immersed
for at least 1 hour at + 4 'C in the dark in a lysing solution consisting of 2.5 M NaCI, 100 mM EDTA, 10 mM
Tris, pH 10, to which 1 % Triton X-1 00 and 10% DM50S are freshly added (pH adjusted to 10 with NaOH).

6.7.4 Unwinding. electrophoresis and staining

The slides are then removed and placed on a horizontal gel electrophoresis unit and the unit filled with
freshly prepared alkaline buffer (1 mM EDTA and 300 mM NaOH, pH > 13) to around 0.25 cm above the
slides. In order to avoid excessive variation across the groups during each electrophoretic run, for each
animal only one of the quadriplicate slides is processed in each run (DNA - unwinding and electrophoresis)
The cells are exposed to the alkali for 20 minutes to allow the DNA unwinding, and expression of single-
strand breaks and alkali-labile sites. Next, electrophoresis is conducted for 20 minutes at 0-40C by applying
an electric current of 0.7 V / cm (25 V / 300 mA). All these steps are conducted sheltered from the daylight
to prevent the occurrence of additional DNA damage. After electrophoresis at pH >13, the slides are
neutralized twice for 5 minutes with 0.4 M tris (pH 7.5) and the DNA is exposed for 5 minutes to absolute
ethanol in order to preserve all the comet assay slides [34]. Subsequently, the slides are airdried and then
stored at room temperature until they are scored for DNA migration.

Just prior to scoring, the DNA is stained using Propidium Iodide (20 pglmL distilled water; 30 pLlslide).

6.7.5 Image analysis

Slides are examined at 250 x magnification using a fluorescent microscope (Leica Microscopy and Scientific
Instruments Group, Heerbrugg, Switzerland) equipped with an excitation filter of 515-560 nm and a barrier
filter of 590 nm, connected through a gated CCD camera to Comet Image Analysis System, version 4.0
software (Kinetic Imaging Ltd, Liverpool, UK).

At least three slides are prepared for each animal, with 4 animals per group, i.e. at least 12 slides per type
of treatment (negative and positive control and two dose levels). Fifty cells per slide are randomly scored,
i.e. 150 cells per animal.

6.7.6 Tail parameters

Olive Tail Moment (OTM) preconised by Olive (1993) is used to evaluate DNA damage. The OTM,
expressed in arbitrary units, is calculated by multiplying the percentage of DNA (fluorescence) in the tail by
the length of the tail in pm (B. Hellman et a/., 1995; E. Rojas et a!., 1999). The tail length is measured
between the edge of comet head and the end of the comet tail.

A major advantage of using the OTM as an index of DNA damage is that both the amount of damaged DNA
and the distance of migration of the genetic material in the tail are represented by a single number (J.
Ashby et a., 1995).
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Fluorescence Intensity

Tail Moment =% fluorescence in tail x tail length

Tail

Tail Moment calculation following Olive

7. EXPRESSION OF THE RESULTS AND STATISTICAL ANALYSIS

7.1 Expression of the results

o At least three slides are prepared for each animal with 4 animals per group, i.e. at least 12 slides per
type of treatment (negative and positive control and two dose levels). Fifty cells per slide are randomly
scored, i.e. 150 cells per animal.
The results obtained in the different treatments are presented in tabular form giving the OTMV median for at
least 150 cells per animal.

In addition, each slide was also examined for presence of ghost cells (possible indicator of toxicity and or
apoptosis). Ghost cells are excluded from image analysis data collection. However, determining their
frequency might be useful for data interpretation. Therefore, the percentage of ghost cells is recorded for
each slide per animal, per type of treatment and per organ. The ghost cells, also known as clouds or
hedgehogs, are morphological indicative of highly damaged cells often associated with severe genotoxicity,
necrosis and apoptosis. A ghost cells results from a total migration of the DNA from the nucleus into the
comet tail, reducing the size of the head to a minimum.
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Lj For each assay, a box plot on Olive Tail Moment over group is realized in order to show the distribution
per slide per animal as described above:

o maximum observation

..... .... < - upper fence (not drawn)
1.5 (IOR) above 75th percentile

1.5 OQR <-maximum observation below
upper fence

< 7e~ percentile

InterQuartile Range (IQR)
______ median
<_______ 25' percentile+ __< minimum observation above

1.5 IQR upper fence

---- ----- <lower fence (not drawn)
1.5 (IQR) below 25 thpercentile

*Range of observations between 2 5 th and 75 th percentiles

Ei According to the 4th International Workshop on Genotoxicity Testing (Burlinson et al., 2007) as Tail
Moment is used, Tail length and %Tail DNA data will be presented under tabular form.

7.2 Statistical analysis

In order to quantify the test item effects on DNA, the following statistical analysis strategy is applied, using
the statistical software Stat view, version 5.

Before analyzing the OTM median of the treated groups, the absence of statistically significant differences
between group variances is verified. The group variances are compared (OTM of total group without
positive control) using the F of Snedecor (F- test) at the 0.05 significance level.

7.2.1 Homogeneity of variance :Statistical analysis using parametric tests

Li When differences between group variances are not found to be significant, a parametric, one-way
analysis of variance ANOVA is performed. Linear regression analysis is used to determine dose-response
relationships.

Lj Pair-wise comparisons t-est are used to compare each of the doses tested with the vehicle control, to
determine if a particular dose shows a difference with respect to vehicle control. Pair-wise comparisons t-
test is also used to compare vehicle control and positive control to determine acceptable criteria of a valid
test.

7.2.2 Non-homogeneity of variance: Statistical analysis using non-parametric tests

o When differences between group variances are found to be significant, the OTM frequencies and other
tail parameters do not follow a gaussian distribution (E. Bauer et al., 1998). The non-parametric, one-way
Kruskal-Wallis test is then performed. This method is based on the analysis of variance by ranks for testing
equality of population medians among groups, in order to display a possible dose-response relationships.

u The non-parametric Mann-Whitney U-test is applied to compare each of the doses tested with the
vehicle control in order to determine statistical significance of differences in group median values between
each group versus the vehicle control. This test is also used to compare vehicle control and positive control
to determine acceptable criteria of a valid test.
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8. ACCEPTANCE CRITERIA FOR THE RESULTS

A study is accepted if both following criteria are fulfilled:

- In the solvent control group, the OTM median must be lower than 8.

- In the positive control groups, the OTMV median must be statistically increased compared to the
control group.

9. INTERPRETATION OF THE RESULTS

A test item is found to demonstrate genotoxic properties against the target organ if it results in a statistically
significant increase in the OTM median compared with the negative control group and if the genotoxicity
detected shows a dose-effect relationship.

However, statistically significant increases with values inside the limits of negative historical control data are
considered as non-biologically relevant.

A test item is found to have no genotoxic effect on the target organ if it does not comply with any of the
criteria listed above.

In case of significant increases in OTM median compared to vehicle control without a clear dose-
relationship or no increase in any of the treated groups with evidence of a dose-response, the test item is
considered as equivocal.

If neither situation occurs, the results are discussed case by case and another independent study may be
implemented after modifying the dose range taking into account all available relevant data. Any
complementary assay will be the subject of a new study plan.

The criteria are not absolute but do constitute an aid to decision, which will make it possible to reach a
conclusion in most cases.

10. CONTROL OF CONCENTRATION IN DOSING FORMULATIONS

The sponsor chose to check the concentration of CATECHOL in dosing formulations.

In that case, this study is a multi-site study as defined in the consensus document No.13 of OECD: the
Application of the OECD Principles of GLP to the Organization and Management of Multi-Site Studies.

The test site Quality Assurance audited this part of the study and sent a copy of the audits to the test facility
management, the study director and the lead Quality Assurance.

Deviations from the study plan or Standard Operating Procedures (SOPs) related to the study should be
documented at the test site, be acknowledged by the Principal Investigator and reported to and
acknowledged by the Study Director in a timely manner. The study director will assess the impact of each
event on the quality and/or the integrity of the study.

For each part of the multi-site study, a phase study report is issued and sent to the Study Director. It
includes the results, a Principal Investigator statement of compliance and a test site quality assurance
statement.

The corresponding results are inserted in the Final Report in Appendix No. 22 and they may be discussed
in the conclusion.
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10.1 Control of concentration in dosing formulations

The sponsor chooses to perform the check of the concentration of CATECHOL in dosing formulations.

Aiiquots of each dosing formulation were sent to the laboratory in charge of analysis.
For details, see paragraph 02 of the current report.

11. STUDY PLAN ADHERENCE

The current study was carried out in compliance with the Final Study Plan FSP-IPL 070402 and
amendments. At Sponsor's request, the 3 rd dose of 100 mg/kg/day (x2) was also analyzed.

Slides were not examined with the Comet Image Analysis System as stated page 13 of the Final Study
Plan, but with a 200 x magnification, using a fluorescent microscope (Leica Microsystems - DM 2000,
Heerbrugg, Switzerland), equipped with an excitation filter of 515-560 nmn and a barrier filter of 590 nm,
connected through a gated monochrome COD IEEE1394 FireWire video camera (Allied Vision
Technologies), to Comet Assay IV Image Analysis System, version 4.11 with Windows XP Pro Software
(Perceptive Instruments Ltd, Suffolk, UK).

No other deviation from the Final Study Plan was observed.
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B. GENERAL INFORMATION AND SPECIFIC PROTOCOL

SPONSOR In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON
STOMACH and DUODENUM (Two treatments, one sampling
time)

TEST ITEM .CATECHOL

I.P.L. REGISTRATION NUMBER 060719
BATCH NUMBER .FPC061 9301
EXPIRY DATE 14-07-2008
APPEARANCE beige to brown flakes
QUANTITY SUPPLIED approximately 200 g
PURITY 99.7%
STORAGE at room temperature, away from light and air (may discolour)
STABILITY IN
STORAGE CONDITIONS 14/07/2008
This test item, the characteristics of which are given in Appendix No. 13, was tested in accordance with
the Final Study Plan, with the following exceptions or particularities:

The test item presents a purity of 99.7%, a purity correction was made.

Animals rat: OFA Sprague Dawley
sex: male only
weight: 156 g to 192 g

Feedstuff No. A04CIO0 irradiated :SAFE, Batch 61124

Form administered :solution
Vehicle :distilled water
Stability in vehicle :stable at -18'C during 2 months
Route :oral route
Dose volume :10 mL/kg
Maximum tolerated dose :400 mg/kg/day (x2)

Organs studied :stomach and duodenum

Treatment schedule :treated and control groups: two treatments with a 24-hour interval
positive control groups: one treatment

Number of expression times :1: 3 to 6 hours after the last treatment

Doses used in the comet assay
(analyzed doses appear in bold) :400 - 200 - 100 mg/kg/day (x2)

Reference substances :STOMACH: N-Methyl N'-nitro-N-nitrosoguanidine (MNNG)
(Aldrich, Batch I 5427L0), oral route, 20 mg/kg (at 10 mL/kg)

DUODENUM: dimethylhydrazine (Fluka, Batch 419144/1 34800)
oral route, 20 mg/kg (at 10 mL/kg)

Number of cells observed/animal :150
Number of cells observed/dose :600

450 for positive control
- In-life phase:
Experimental starting /completion date :28/05/07 - 22/10/07
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C. RESULTS

The genotoxic potential of CATECHOL (batch FPC0619301) from RHODIA was investigated in the
in vivo comet assay performed under alkaline conditions, i.e. pH > 13 (Alkaline Single Cell Gel
Electrophoresis) in the OFA Sprague Dawley male rats, stomach and duodenum, after two treatments
by oral route at 3 dose levels (the maximum tolerated dose, MTD, 50 and 25% MTD), followed by one
expression time of 3 to 6 hours after the last treatment.

The current protocol is in agreement with recent international recommendations, several workshop
reports or reviews which defined the optimal conditions to implement the comet assay in the state of
the art (Tice et al., 2000; Hartmann et al., 2004; Burlinson et al. 2007).

1. PREPARATION OF DOSING FORMULATIONS

In accordance with the Final Study Plan, the test CATECHOL was dissolved in distilled water up to a
maximum concentration of 80 mg/mL (toxicity assay) or 40 mg/mL (genotoxicity assay) and
administered at a dose volume of 10 mL/kg, giving final doses of 800 and 400 mg/kg, respectively.
The different inferior dilutions were also performed with distilled water.

Regarding the positive reference substance, both MNNG and dimethylhydrazine were dissolved in
distilled water and administered under a dose volume of 10 m~lkg by oral route.

2. CONTROL OF CONCENTRATION IN DOSING FORMULATIONS

In agreement with the study plan FSP-IPL 070402, samples of each dosing formulation (volume of
2 x I mL) used in the main genotoxicity assay were stored frozen at - 18 ± WCC, prior to dispatching
on dry ice at the end of the study to the Principal Investigator in charge of control of concentration in
treatment solutions:

Name, surname :Mr. Gregory BOUILLIS

Address :SGS MULTILAB
Technop6le du Madrillet
65, Rue Ettore Bugatti
BP 90014
76801 Saint Etienne du Rouvray

Results of CATECHOL concentrations in dosing formulations are presented in the final report,
Appendix No. 22.

A satisfactory agreement was observed between the actual and nominal concentrations of
CATECHOL in treatment solutions used in the in vivo comet assay performed on stomach and
duodenum. Indeed, the deviations from nominal concentrations were within an acceptable range of
±10%. Furthermore, solutions of CATECHOL can be considered as stable at -18'C, during two
months.

The second aliquots were kept in the same preserving conditions at Institut Pasteur de Lille. The
back-up samples were not used and were thus destroyed at the finalization of the study report.
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3. TOXICITY TEST

Results of the toxicity test by the oral route in OFA Sprague Dawley male rats (preliminary and
confirmatory assays) are summarized in Table 1.

In this toxicity assay, two groups of 4 male rats were dosed orally twice at 800 and 400 mg/kg/day.
The maximum tolerated dose of CATECHOL was set at 400 mg/kg/day (x2) by oral route in OFA
Sprague Dawley male rats. Indeed, the dose of 800 mg/kg/day (x2) elicited strong clinical signs, as
described below and at the dose of 500 mg/kg/day (x2), 3 animals out of 4 died 25 min after the first
treatment. In return, the dose of 400 mg/kg/day (x2) induced no clinical signs.

DOSE OF 400 MG/KGIDAV (x2)

The dose level of 400 mg/kg/day (x2) induced no death or clinical signs in the four male rats after the
1 st or the 2 nd treatment.

DOSE OF 800 MGIKGIDAY (x2)

The first treatment at the high dose level of 800 mg/kg/day (x2) induced very strong clonic
convulsions in the four male rats, 15 min to 30 min after the first treatment. For ethical reasons, the
animals were euthanasied and no second treatment was performed.

In order to confirm that the dose of 400 mg/kg/day (x2) is the actual maximum tolerated dose in OFA
Sprague Dawley male rats, a 2n toxicity assay with a third intermediary dose of 500 mg/kg/day (x2)
was implemented.

DOSE OF 500 MGIKGIDAY (x.2)

The first treatment at the dose level of 500 mg/kg/day (x2) induced strong clonic convulsions in the
four male rats, 15 min to 30 min after the first treatment. Three animals out of 4 died and for ethical
reasons, the 4 th animal was euthanasied and no second treatment was performed.

Under these conditions, the dose of 400 mg/kg/day (x2) was retained as the maximum dose to be
tested in the comet assay. Two inferior doses were also tested, i.e. 200 and 100 mg/kg/day (x4).
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TABLE I

in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

TOXICITY ASSAY

SPONSOR: RHODIA Species- RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 m~ikg Administration route: oral
ORGAN: STOMACH Number of groups: 3

DUODENUM Number of animals: 4

PRELIMINARY ASSAY

Dates of treatments

1 st treatment: 29/05/07

2 nd treatment: 30/05/07
Observation dates: 29/05/07 to 31/05/07

DOSES in DOSING % MORTALITY % MORTALITY
mglkglday (x2) VOLUME NUMBER OF ANIMALS 24 HOURS AFTER 24 HOURS AFTER

FIRST TREATMENT SECOND TREATMENT

800* 4 100
10010 lmLkg 4 0 0

*4 animals presented clonic convulsions after the 1 st treatment. Animals were euthanasied after 30 min.
*:Neither mortality nor strong clinical signs were noted

CONFIRMATORY ASSAY

Dates of treatments

1 st treatment: 19/06/07

2 nd treatment: 20/06/07
Observation dates: 19/06/07 to 21/06/07

DOSES in DOSING % MORTALITY % MORTALITY
mnglkglday (x2) VOLUME NUMBER OF ANIMALS 24 HOURS AFTER 24 HOURS AFTER

FIRST TREATMENT SECOND TREATMENT

500* 10 mLkg 4 75

*3 animals with strong clonic convulsions and 3 dead after 25 min after the I st treatment

4 th animal euthanasied
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4. IN VIVO COMET ASSAY

At least 5 male rats per dose were treated orally twice with 400, 200 and 100 mg/kg/day (x2) CATECHOL
for the in viva comet assay on stomach and duodenum. The 2 highest doses of 400 and 200 mg/kg/day
(x2), giving acceptable cell viability using the Trypan blue vital dye exclusion technique, i.e. >70%, were
analysed first (See Table 5 and 9, Appendix 1). At sponsor's request, the 3rd dose of 100 mg/kg/day (x2),
also presenting a cell viability above 70%, was analyzed and the results presented in the Final report.

The test results are summarized in Tables 2 and 3 and in Figures 1 and 2. The tables of data of individual
values for nuclei's OTM are presented in Appendix No. 7 for stomach and in Appendix No. 10 for
duodenum. The individual results are summarized in Appendix No. 1 (Tables 5 to 8) for stomach cells and
appendix No. 2 (Tables 9 to 12) for duodenum cells. The individual representation of distributions is
presented in Appendix No. 3 for stomach and No. 5 for duodenum.

The Tables of data of individual values of OTM, Tail Length and % DNA in Tail are presented in Appendices
7, 8 and 9 for the stomach and 10, 11 and 12 for the duodenum.

The historical data for negative control and positive control were constituted with an assay after two
treatments followed by one sampling time, 3 to 6 hours after the last treatment.

Significant increases in the mean OTM median values were noted in the groups treated with MNNG and
dimethylhydrazine, demonstrating the sensitivity of the animal strain used to specific clastogenic agents on
stomach and duodenum Thus, the validity criteria for the test were fulfilled and the test was valid.

The weight homogeneity of the animals used in this test after random-distribution was verified by comparing
the weight mean of the treatment groups with that of the control group (Student t-est) (Table 4). There was
no statistically significant difference between the weights of animals treated with the test item and those of
control rats.

The results of the cellular viability determination upon the Trypan blue exclusion method are presented in
Tables 5 and 9. The calculated relative viabilities for stomach and duodenum cells were superior to 70 %.
However, it is to be noted that very strong clonic convulsions were observed 5 minutes after oral
administration of Cat~chol at the dose of 400 mg/kg/day (x2), leading to one death between 30 minutes
and 2 hours after the 1 st treatment. Furthermore, the 4 animals were trembling after the 2 nd treatment at 400
mg/kg/day. The animals treated with the two inferior doses of 200 and 100 mg/kg/day elicited no clinical
signs.

Furthermore, the observation of slides during image analysis of stomach and duodenum cells, showed a
very low cell density at the two highest doses analysed of 400 and 200 mg/kg/day (x2). This low cell density
indicates the presence of cell lysis that could not be identified with the Trypan blue vital dye exclusion
technique nor with the measurement of ghost cells.

GENOTOXICITY IN RAT STOMACH CELLS
No statistically significant increase in the OTM medians was observed in rat stomach cells treated with the
three doses of Cat6chol, iLe. 400 -200 and 100 mg/kg/day (x2). Indeed, the values of median QTM for 600
cells were of 0.81 - 0.35 and 1.13 at 400 - 200 and 100 mg/kg/day (x2), respectively, vs. 2.26 in the
negative control group (Tables 2 and 6). The OTM medians at the three tested doses were under the value
of OTM median for the control group.

The F test (F of Snedecor) showed a statistically significant difference between group OTM variance
(p<0.0001). Due to this non-homogeneity of variance between OTM groups, statistical analysis was
performed using non-parametric tests.

The non-parametric statistical assessment allowed to display a significant dose-response relationship
(Kruskall-Wallis, p<0.0001).
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The pair wise analysis using Mann-Whitney showed statistically significant decreases in the median OTM of
the three tested doses of 400 - 200 and 100 mg/kg/day (x2), vs. the negative control (Mann-Whitney,
p<0.0001). Nevertheless, this decrease had no meaning in terms of genotoxicity.

Regarding the gercenta-ges of ghost cells, no increase compared to the negative control was observed
(Table 8).
Under these conditions, Catechol was not considered as a DNA strand breaks and/or alkali-labile sites
inducer on stomach cells in the rat.

GENOTOXICITY IN RAT DUODENUM CELLS

Statistically significant increases in the OTM medians were observed in duodenum cells from rats, treated
with the doses of 200 and 100 mg/kg/day (x2) of Catechol. Indeed, the values of median OTM for 600 cells
(4 animals tested per group) reached 3.38 and 4.64 at the two doses of 200 and 100 mg/kg/day (x2),
respectively, vs. 1.48 in the negative control group (Tables 3 and 10). At these two dose-levels of 200 and
100 mg/kg/day (x2), two animals out of the four treated, presented particularly strong increases in the
median OTM, with values reaching 6.07 and 4.21 at the dose of 200 mg/kg/day (x2) and 9.73 and 7.29 at
the dose of 100 mg/kg/day (x2) (for 150 cells observed by animal, Table 10).

In return, the dose of 400 mg/kg/day (x2) did not induce a statistically significant increase in the median
OTM, with a value of 1.28. This value was under the value of OTM median for the control group.

It is noteworthy that the highest median OTM was observed at the lowest dose tested of 100 mg/kgq/day
(x2). The decrease in the values of median OTM at the two upper doses of 400 and 200 mg/kg/day (x2),
compared to the dose of 100 mg/kg/day (x2), is most probably related to toxicity of the test item Cat~chol,
consistent with the clinical signs described above, i.e. strong clonic convulsions were observed 5 minutes
after oral administration of Catechol at the dose of 400 mg/kg/day (x2), leading to one death between 30
minutes and 2 hours after the 1 ttreatment adthe 4 animals were trembling after the 2 ndtreatment at 400
mg/kg/day. In return, no clinical signs were observed after the treatments at 200 and 100 mg/kg.

Furthermore, the cytotoxicity evaluated with the Trypan blue vital exclusion method and the measurement
of the percentage of ghost cells during image analysis, did not permit to evaluate the potential cytotoxicity at
the three doses tested (Tables 9 and 12).

The bell-shaped curve effect observed is considered as an indicator of the genotoxic activity of Catechol.

No dose without genotoxic effect could be determined at a concentration lower than 100 mg/kg/day (x2).
Therefore, it would be useful to implement a complementary assay in order to investigate if Catechol
induces a genotoxic effect at doses lower than 100 mg/kg/day (x2) and to determine the highest dose under
100 mg/kg/day (x2) without genotoxic activity.

Regarding the statistical assessment, the F test (F of Snedecor) showed a statistically significant difference
between group OTM variance (p<0.0001). Due to this non-homogeneity of variance between OTM groups,
statistical analysis was performed using non-parametric tests.

The non-parametric statistical assessment allowed to display a significant dose-response relationship
(Kruskall-Wallis, p<0.0001). It is noteworthy that this is a reverse dose-effect relationship, i.e. there is a
decrease in the median OTM when increasing the doses of Catechol.

The pair wise analysis using Mann-Whitney showed statistically significant increases in the median OTM of
the two tested doses of 200 and 100 mg/kg/day (x2), vs. the negative control. In return, the dose of 400
mg/kg/day (x2) did not induce a statistically significant increase in the median OTM.

Regarding the percentages of ghost cells, no increase compared to the negative control was observed
(Table 12).

Under these conditions, Catechol was considered as a DNA strand breaks and/or alkali-labile sites inducer
on duodenum cells in the rat.
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HYPOTHESIS ON THE GENOTOXICITY OF CATECHOL

The results obtained in the in viva comet assay on stomach in presence of CATECHOL, i.e.:

* no statistically significant increases in DNA strand breaks at non-lethal dose on rat stomach cells after
oral administration.

* statistically significant decreases in the median OTM of the three tested doses and displaying a
significant reverse dose-response relationship

* absence of signs of cytotoxicity at the three doses tested with the Trypan blue vital exclusion method
* no significant increase in the measurement of the percentage of ghost cells on the slides
" very low cell density observed during image analysis indicating a probable cell lysis due to cytotoxicity

and for highly damaged cells with loss of information

and in duodenum, i.e.
* statistically significant increases in DNA strand breaks, with the highest increase of median OTMV at

the lowest dose tested, decrease in the values of median OTM at the two upper doses and no
statistically significant increases at the highest dose tested

* displaying a significant reverse dose-response relationship, decrease in the median OTM when
increasing the doses of Catechol, i.e. a bell-shaped curve response.

* absence of signs of cytotoxicity at the three doses tested with the Trypan blue vital exclusion method
* no significant increase in the measurement of the percentage of ghost cells on the slides

* very low cell density observed during image analysis indicating a probable cell lysis due to cytotoxicity
and /or highly damaged cells with loss of information

lead to different hypothesis.

I/ The test item Catechol seems to induce excessive fragmentation of DNA. This extreme DNA
fragmentation may be caused by:

- DNA strand breaks, single or double DNA strand breaks (SSB or DSB).
- Another possible mechanism could be DNA fragilization through the formation of alkali-labile sites. In

such cases, the formation of apurinic or apyrimidic sites by excision of damaged bases by a DNA-
glycosylase, may alter and fragilize DNA. The alkali-labile sites are stable up to a pH of 12.5 but are
eliminated at a pH of 13, as in the in viva rodent alkaline assay, causing DNA strand breaks (Eastman &
Barry, 1 992).

The difference of genotoxic activity observable in stomach and in duodenum cells may be related to the fact
that the concentration of Catechol in contact with the tested organ is higher in the stomach than in the
duodenum.

The observation of the slides at the two highest doses tested of 400 and 200 mg/kg/day (x2) during image
analysis showed a total absence of ghost cells, as well as a very low cell density, that may be related to the
total lysis of the cells after DNA fragmentation. The strong pulverization of DNA hindered correct staining of
the DNA and thus observation and scoring of comet cells. The limit of detection has been trespassed.
Furthermore, the lowest dose tested of 100 mg/kg/day (x2), inducing a genotoxic activity in the comet
assay, presented a normal cell density on the slides during image analysis.

The absence of signs of cytotoxicity at the three doses tested using techniques such as Trypan blue vital
exclusion method and the measurement of the percentage of ghost cells on the slides may be due to the
fact that some ghost cells are not visible on the slides. Indeed, as stated by Burlinson (2007), for certain
chemicals, the enhanced DNA migration is not observed in the in viva rodent alkaline comet assay, despite
the presence of necrosis or apoptosis in the target organs. In that case, the cytotoxicity is directly exerted
by Catechol.
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2/ The test item Catechol is most probably an oxidizing agent, producing free radicals damaging
DNA.

In order to show that reactive oxygen species may be involved in the genotoxic activity of Catechol, an in
viva rodent alkaline (pH>13) comet assay adding a specific endonuclease enzyme, e.g.
formamidopyrimidine-DNA glycosylase (Fpg), could be performed at lower doses than the ones tested in
the current study.

The Fpg enzyme presents a DNA glycosylase activity, associated with an AP lyase activity leading to the
formation of AP sites in DNA followed by the formation of single strand DNA breaks. In a normal cell, DNA
repair is achieved by the action of other enzymes (DNA polymerase and DNA ligase). Under the conditions
of the Comet assay, these enzymes are present until the sacrifice of animals but are absent during the
Unwinding, Electrophoresis and staining steps of the Comet Assay. The adjunction of Fpg during the Comet
assay allows to increase the number of breaks in DNA induced through an oxidizing mechanism and leads
to an increase in comet response in case of DNA oxidative damage induced by Catechol.
The expected results after treatment with Catechol and addition of Fpg, would be an increase in median
OTMV values, compared to the OTMV values of cells exposed to Catechol alone, without addition of Fpg
enzyme.

Nevertheless, performing this new comet assay will not modify the results and conclusions of the current
study.

The decrease in the median OTMV in stomach and duodenum cells when increasing the doses of Catechol
and the reverse dose-response relationship indicate the possible existence of a bell-shape curved. As
described by Burlinson et Al (2007), in some cases it is also possible to detect a decrease in DNA
migration, as observed with Catechol in stomach and duodenum cells, due to:
- the loss of heavily damaged or dying cells during sample processing or electrophoresis, and /or

secondary toxicity induced by Catechol.
- The downturn phenomenon in the dose-response curve may also be attributed to an altered

bioavailability at higher dose levels.

Due to the bell-shape curve effect of the genotoxic activity of Catechol, it is not excluded that Catechol
may display genotoxic activity both in stomach and duodenum cells at dose-levels lower than 100
mg/kg/day (x2).
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TABLE 2

in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

RECAPITULATIVE TABLE

SPONSOR: RHODIA Species: RAT
TEST ITEM: Catdchol Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 mL/kg Administration route: oral

Number of groups: 3
Number of animals: 4

1 St treatment: 25/09/2007
ndORGAN: STOMACH 2 treatment*: 26/09/2007

the positive control was treated once at that date

invio 40 MAS YNI SOA TED*ATSTMCHCEL

OTM NON PARAMETRIC

DOSES in Median F of Snedecor statistical evaluation Relative ratio ofGROUPS COMPOUND mg/kglday (x2) for 600 (homogeneity ofgotcel 4

cls(1) variances) p krusal an
waffis' t  wttitney~l

Solvent Distilled water 0 2.26

400 0.81 <000 0.01p<0.0001 0.54

TREATED Cat~chol 200 0.35 P<0.0001 0.59

100 1.13 p<0.0001 0.96

Positive
controlI MNNG 20Omglkgiday (A) 5.37 -- P<0.0001 0.95

1-For 450 cells in positive control
2: Total group without positive control
3- OTM values obtained in treated group compared to OTM values obtained in solvent control group
4. Corresponds to the percentage of ghost cells per treated group /percentage of ghost cell in negative control group.
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TABLE 3

in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

RECAPITULATIVE TABLE

SPONSOR: RHODIA Species: RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 mL/kg Administration route: oral

Number of groups: 3
Number of animals: 4

1 st treatment: 25/09/2007

ORGAN: DUODENUM 2nd treatment*: 26/09/2007
the positive control was treated once at that date

in vW CO ETASAISOAEDRA____ MCEL

OTM NON PARAMETRIC
DOSES in Median F of Snedecor statistical evaluation Relative ratio of

GROUPS COMPOUND mg/kg/day (x2) for 600 (homogeneityv ofghscel(4
cls() variances) p krskall- p Mann- ghscel 4

w Ills(,t  whitney(3)

Solvent Distilled water 0 1.48 - -

control

400 1.28 N.S. 0.79
p<0.000I p<0.0001

TREATED Catechol 200 3.38 p<0.0001 0.94

100 4.64 P<0.0001 1.10

Positive intyhdaie 2 gtdy() 89 <.01.7
control Imehlrzn 20Iigdy(l .9 <.01 08

I1 For 450 cells in positive control
2: Total group without positive control
3: OTM values obtained in treated group compared to OTM values obtained in solvent control group
4 -Corresponds to the percentage of ghost cells per treated group Ipercentage, of ghost cell in negative control group
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FIGURE 1

in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

OTM MEDIAN per group

SPONSOR: RHODIA Species: RAT
TEST ITEM: Catdchol Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 m~lkg Administration route: oral

Number of groups: 3
Number of animals: 4

1 st treatment: 25/09/2007

ORGAN: STOMACH 2n treatment: 26/09/2007
*the positive control was treated once at that date

6-

5-
z

'4-

Lu

-2-0

0-

0 100 200 400 MNNG 20
Doses in mg/kg/day (x2)

Conclusion:

A statistically significant linear trend in nuclear fragmentation, excluding positive control was revealed
by the Kruskall-Wallis test. The analysis showed a statistically significant dose-related decrease in the
median OTM at the three tested doses of 400 -200 and 100 mg/kg/day (x2). The trend had hence no
meaning in terms of genotoxicity.
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FIGURE 2

in viva COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

OTM MEDIAN per group

SPONSOR: RHODIA Species: RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 m~lkg Administration route: oral

Number of groups: 3
Number of animals: 4

1 sttreatment: 25/09/2007
ORGAN: DUODENUM 2 d treatment*: 26/09/2007

*the positive control was treated once at that date
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Doses in mg/kg/day (x2)

Conclusion:

A statistically significant linear trend in nuclear fragmentation, excluding positive control was revealed
by the Kruskall-Wallis test.
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D. CONCLUSION

The test item CATECHOL (batch FPC0619301) provided by RHODIA was investigated by the means

of the in vivo comet assay on stomach and duodenum, under alkaline conditions (SCGE) in the male

OFA Sprague Dawley rats treated orally twice with 400, 200 and 100 mglkglday, with one sampling

time 3 to 6 hours after the last treatment. Following the results of the toxicity assay, the maximum

tolerated dose (MTD) determined was of 400 mglkglday. This dose was retained as the maximum

dose to be tested, as well as two lower doses corresponding to MTDI2 and MTDI4. These two doses

were not toxic, indeed, no clinical signs were observed.

Under these experimental conditions, CATECHOL induced no statistically significant increases in

DNA strand breaks at non-lethal dose on rat stomach cells after oral administration. CATECHOL is

hence devoid of genotoxic activity on the stomach.

In return, CATECHOL induced statistically significant increases in DNA strand breaks at non-lethal

doses on rat duodenum cells after oral administration, with the highest increase of median OTM at

the lowest dose tested of 100 mglkglday (x2). Furthermore, the very low cell density observed at the

two highest doses tested during image analysis, indicates a probable cell lysis due to cytotoxicity

and /or highly damaged cells with loss of information. Regarding the criteria described in paragraph

9, a test item is found to demonstrate genotoxic properties against the target organ if it results in a

statistically significant increase in the OTM median compared with the negative control group and if

the genotoxicity detected shows a dose-effect relationship. In fact the results showed a statistically

significant increase in the median OTM, but with an inverse dose-effect relation, with a bell-shaped

curve response. The test item Catechol was thus considered as genotoxic on rat duodenum cells.

It would be useful to implement a complementary assay under the same experimental conditions on

duodenum cells only, but using doses lower than 100 mglkglday (x2), in order to determine if there

is a high dose without genotoxic effect under the dose level of 100 mglkglday (x2). Under these

conditions, CATECHOL was considered as a DNA strand breaks and/or alkali-labile sites inducer on

duodenum cells.

A satisfactory agreement was observed between the actual and nominal concentrations of

CATECHOL in treatment solutions used in the in vivo comet assay performed on stomach and

duodenum. Indeed, the deviations from nominal concentrations were within an acceptable range of

±10%.
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Appendix No. 1: Individual results for the stomach
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TABLE 4

in vivo COMET ASSAY IN ISOLATED RAT STOMACH and DUODENUM CELLS

ANIMAL WEIGHT

SPONSOR: RHODIA Species: RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male

10 mLkg Administration route: oral
Number of groups: 3

Number of animals: 4
ORGAN: STOMACH

DUODENUM 1 ramen:25/09/2007
2 r,, treatment*: 26/09/2007

Stomach Doeu

Ngtvrontro TREATED GROUPS Positive control Positive control
grupgroup -group

Distiled aterDOSES in
Dsildwtrmglkglday (x2) MINING Dimethylhydrazine

0 400 200 100 20 mg/kg/day (xl) 20 mg/kg/day (xl)

Animal Weight Animal Weight Animal Weight Animal Weight Animal Weight Animal Weight
number (g) number (g) number (g) number (g) number (g) number (g)

6511 185 6516 173 6521 160 6526 176 6531 163 6535 177
6512 188 6517 178 6522 180 6527 160 6532 177 6536 168
6513 167 6518 157 6523 178 6528 169 6533 172 6537 167
6514 185 6519 186 6524 185 6529 179 6534 182 6538 192
6515 180 16520 178 16525 161 16530 1156 --- -

*The positive control was treated once at that date

Mean 181 174.4 172.8 168.0 173.5 17
Sd 8&34 10.78 11.52 9.92 8.10 11.58
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TABLE 5

in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

DETERMINATION OF THE VIABILITY OF THE ISOLATED RAT STOMACH CELLS

SPONSOR: RHODIA Species: RAT
TEST ITEM: Cat6chol Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 m~lkg Administration route: oral

Number of groups: 3
Number of animals: 4

1 st treatment: 25/09/2007
ORGAN: STOMACH 2nd treatment*: 26/09/2007

*The positive control was treated once at that date.

Relative viabilityPercentage coprdt
Solvent control COMPOUND DSSi Anml of viability

mglkglday (x2) number () solvent control

6511 100.0
Slet6512 100.0

Solvent Distilled water 0 6513 (a)-
control0.

6514 100.0
__ __ __ _ __ __ __ __ __ __ __ __ 6515 100. (a)___ _

6516 (a). (a).
406517 100.0 100.0
406518 100.0 100.0

6519 94. 94.4
_________ 6520 100.0 100.0

6521 100.0 100.0
TRAE adhl206522 98.3 98.3
TRATD atchl 006523 (a)5 (a)5

6524 97.5 97.5
_________ 6525 100.0 100.0

6526 98.0 98.0
106527 94.7 94.7
106528 10a) (a).

16529 100.0 100.0
___ __ __ _ ___ __ __ __ ___ __ __ __ 6530 100.0 100.0

Positive 6532 100.0 100.0
control MNG2 gkla x) 6533 (a) (a)

_______ _________ _________ 6534 93.9 93.9

(a): Animal not used for the genotoxicity assay
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TABLE 6

in viva COMET ASSAY IN ISOLATED RAT STOMACH CELLS

OLIVE TAIL MOMENT MEDIANS PER ANIMAL AND PER GROUP

SPONSOR: RHODIA Species: RAT
TEST ITEM: Cat~choI Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 m~lkg Administration route: oral

Number of groups: 3
Number of animals: 4

1 st treatment: 25/09/2007
ORGAN: STOMACH 2nd treatment*: 26/09/2007

The positive control was treated once at that date

Animal 1 Animal 2 Animal 3 Animal 4 Total group
GROUPS COMPOUND DOSES inl _____________ (4 animals)

mglkglday (x2) Median Median Median Median Median
_____________________for 150 cells for 150 cells for 150 cells for 150 cells for 600 cells*

Slet Dsild0 1.74 1.14 8.86 2.53 2.26
control water

400 5.45 0.45 2.51 0.13 0.81

TREATED Cat~chol 200 0.21 0.18 0.80 0.60 0.35

100 0.96 1.49 1.02 1.26 1.13

Positive MNSNG 20omgikgiday (xl) 24.89 9.28 1.08 - 5.37
control

Median for 450 cells in positive control
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TABLE 7
in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

OLIVE TAIL MOMENT MEDIAN PER SLIDE, PER ANIMAL AND PER GROUP
SPONSOR: RHODIA Species- RAT
TEST ITEM: Catechol Strain- OFA SPRAGUE DAWLEY
VEHICLE. Distilled water Sex male
DOSING VOLUME 10 m~ikg Administration route: oral

Number of groups. 3
Number of animals. 4

1~' treatment 25/09/2007
ORGAN: STOMACH 2na treatment* 26/09/2007

__________ ____________ ______ *:The positive control was treated once at that date.
Slide Olive Tail Moment

DOSES in Animal number Number of Number of per slide per animal per GROUPGROUPS COMPOUND mg/kg/day (x2) number analysed analysed
BC-07- cells /slide cells /animal Median Median Median

(/50 cells) (/150 cells) (1600 cells)

213 A 50 1 74
6512 213 B 50 150 0.78 1.74

1____ 213 C 50 _____ 3.00 ____

214 A 50 1.96
6514 2148B 50 150 0.83 1.14

Solvent Distllewaer_ 214 C 50 _____ 0.74 - 2.26_
control Ditlewtr0215 A 50 11.60 22

6511 215 B 50 150 1507 8.86
_____ 2150C 50 ___ 264 ___

216 A 50 2.97
6515 216 B 50 150 1 21 2.53

_________ _______2160C 50 _____ 3.84 ____ ____

220 A 50 5.99
6518 220 B 50 150 6.29 5.45

____ 220 C 50 ____ 470 ___

221 A 50 036
6517 221 B 50 150 0.90 0.45

400___ 221 C 50 ____ 0.40 ___0.81_400222 A 50 467 08
652 2228B 50 150 1 3 02 2.51
_____ 2220C 50 ____ 11 _____

223 A 50 008
6519 223 B 50 150 0.16 0.13
______ 2230C 50 _____ 0.14 ____ ____

224 A 50 0.20
6524 2248B 50 150 018 0.21

_____2240C 50 _____ 0.30
225 A 50 0.10

6521 -2258B 50 - 150 0.18 0.18

TREATED Cat~chol 200 226 A 50 1.52 0.35
6522 2268B 50 - 150 1.10 0.80
______2260C 50 _____ 060

227 A 50 0.65
6525 227 B 50 150 0.41 0.60
______ 2270C 50 1___ 106 ____

228 A 50 0.86
6527 228 B 50 150 1.20 0.96
_____ 2280C 50 ____ 093

229 A 50 076
6529 2298B 50 150 2.41 1.49

100 -__ 2290Q 50 1.53____11.5100230 A 50 1.76 11
6526 2308B 50 150 056 1.02
_____ 2300C 50 1___ 161

231 A 50 1.18
6530 -231 B 50 150 0.75 1.26

_______ _____ 2310C 50 __ _ 1 76 _ __

217 A 50 2473
6534 2178B 50 150 24.89 24.89
______ 2170C 50 _____ 24.77

Psiie218 A 50 509
osie MINING 20 mg/kg/day (xl) 6532 2188B 50 150 6.65 9.28 5.37control ___ _ 2180C 50 _____ 1605

219 A 1 50 1.276531 2198B 50 150 122 1.08
_______ _________ ________ _____ 2190C 50 ____ 09 ____ ____
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TABLE 8
in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

PERCENTAGE OF GHOST CELLS PER ANIMAL AND PER GROUP
SPONSOR: RHODIA Species: RAT
TEST ITEM: Catechol Strain OFA SPRAGUE DAWLEY
VEHICLE Distilled water Sex male
DOSING VOLUME: 10 m~lkg Administration route: oral

Number of groups: 3
Number of animals- 4

i treatment: 25/09/2007
ORGAN: STOMACH 2' treatment*: 26/09/2007

*The positive control was treated once at that date
DOSES in Animal Sld Number of Percenta e of ahost cells per Rltv io

GROUPS COMPOUND number ghost cells per Reaiv1atoo
mglkglday (x2) number BC-07 ,- slide per slide per animal per GROUP" ghost ceIa21

6512 213 B 7 12.3 22.41

6514 2148B 17 254 23.54
Solvenlt Distilled water 0 21 6724.18

6511 2158B 19 275 28.22
_____ 215 C 19 27.5

216 A 12 19.4
6515 216 B 18 26.5 22.57

_________________________ 2160C 14 21.9 _____

220 A 6 107
6518 2208B 9 15.3 13.74

_____ 2200C 9 15.3
221 A 3 5.7

6517 221 B 7 12.3 10.07
400__ 2210C 7 123 - 1.505400 222 A 12 19.4 1.505

6520 2228B 11 18 0 17.06
____ 2220C 8 138

223 A ___7 _ 123
6519 223 B __5 _ 91 11.72
______ 2230C 8 138 _____

224 A 5 91
6524 2248B 9 15.3 9.40

____ 2240C 2 38
225 A 8 _ 13.8

6521 225 B 12 19.4 16.60

TREATED Catechal 200 226 A 80 13. 8 14.30 0.59
6522 226 B 13 20.6 15.57

____ 2260C 7 123
227 A 7 12.3

6525 227 B 12 194 15.63
______ 2270C 9 153 _____

?2§8! 13 206
6527 228 B 1 11 180 22.75
_____ 2280C 21 296

229 A 27 351
6529 2298B 18 265 28.97

100___ 2290C 17 254 - 2.509100 230 A 16 24.2 2.509
6526 230 B 13 20.6 20.51

____ 2300C 10 167
231 A 8 13.8

6530 21 B 15 2. 03
______ 231 C 16 24.2 ______

217 A 12 19.4
6534 217 B 24 32.4 25.34
_____ 2170C 16 24.2

Postitive 218 A 16 24.2
MNNG 20 mgikgiday (0i) 6532 2188B 9 15.3 21.62 22.92 0.95

control _____ 2180C 17 25.4
219 A 16 24.2

6531 2198 A 15 23.1 21.78
________ _________________ 2190C 11 18.0 _____ ___________

1 Percentage for 600 cells for solvent control and treated groups, for 450 cells for positive control group
2 Corresponds to the percentage of ghost cells per treated group Ipercentage of ghost cell in negative control group.
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Appendix No. 2: Individual results for the duodenum

TABLE 9

in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

DETERMINATION OF THE VIABILITY OF THE ISOLATED RAT DUODENUM CELLS

SPONSOR: RHODIA Species: RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 m~lkg Administration route: oral

Number of groups: 3
Number of animals: 4

1 st treatment: 25/09/2007
ORGAN: DUODENUM 2nd treatment*: 26/09/2007

The positive control was treated once at that date.

Percetage Relative viability
Solen cntol COPOND DOSES in Animal Percentageomg/kg/da (x2)ro numberN of viability coprdtmglg/ay(x2 nmbr) solvent control

6511 94.1
Slet6512 94.3

Slet Distilled water 0 6513 (a)-
control6549.

6514 90.3

6516 (a) (a)
6517 93.4 100.8

400 6518 94.1 101.6
6519 89.4 96.5

_________ 6520 92.5 99.8
6521 91.6 98.9
6522 89.2 96.3

TREATED CATECHOL 200 6523 (a) (a)
6524 91.6 98.9

_________ 6525 89.4 96.5
6526 92.8 100.2
6527 91.0 98.2

100 6528 (a) (a)
6529 93.1 100.5

1______ 6530 95.2 102.8
6535 88.4 95.4

Positive Dmehlhdain 20mkdy x) 6536 (a) (a)
control Dmtyhrane 2mgkla(x) 6537 92.8 100.1

________________ ________ 6538 91.4 98.7
(a): Animal not used for the genotoxicity assay
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TABLE 10

in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

OLIVE TAIL MOMENT MEDIANS PER ANIMAL AND PER GROUP

SPONSOR: RHODIA Species: RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 mL/kg Administration route: oral

Number of groups: 3
Number of animals: 4

I1st treatment: 25/09/2007
ORGAN: DUODENUM 2nd treatment*: 26/09/2007

The positive control was treated once at that date

Animal 1 Animal 2 Animal 3 Animal 4 Toagru
GROUPS COMPOUND DOSES in _____(4 animals)

mglkglday (x2) Median Median Median Median Median
for 150 cells for 150 cells for 150 cells for 150 cells for 600 cells-

Solvent Distilled 012 .8 45 .814
control water 012 .8 45 .814

400 0.90 2.18 0.59 1.60 1.28

TREATED CATECHOL 200 1.43 2.23 6.07 4.21 3.38

100 9.73 7.29 3.12 2.49 4.64

Positive Dimethyihydra 20Omglkglday (xl) 9.37 11.19 7.37 -89

control zine 89

Median for 450 cells in positive control
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TABLE I1I
in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

OLIVE TAIL MOMENT MEDIAN PER SLIDE, PER ANIMAL AND PER GROUP
SPONSOR: RHODIA Species. RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE. Distilled water Sex: male
DOSING VOLUME: 10 m~ikg Administration route oral

Number of groups 3
Number of animals7 4

1s' treatment 25/09/2007
ORGAN: DUODENUM 2' treatment*. 26/09/2007

_____________________ ______ The positive control was treated once at that date

Slide Olive Tail Moment
DOSES in Animal number Numberof Number of per slide peranimal perGROUP

GROUPS COMPOUND mg/kg/day (x2) number analysed analysed
BC0-cells /slide cells /animal Median Median Median

(150 ceils) (/150 cells) (1600 cells)

232 A 50 1.31
6512 232 B 50 150 1 11 1.25

____232 C 50 1 77 ___

233 A 50 0.37
6514 233 B 50 150 2.94 1.58

Solvent Dsildwtr 02330C 50 1.80 - 1.48_
control Ditle ae 51 234 A 50 1209 45

____234 C 50 470 ___

35A 50 097
6515 2356 50- 150 020 0.48

___________235 C 50 098 ___

239 A 50 091
6518 239 B 50 150 0.66 0.90

_____239 C 50 _____ 0.96
240 A 50 0.87

6517 240 B 50 150 6.03 2.18
240 C 50 1___ 150400 241 A 50 020 - 1.28

6520 241 B 50 150 1 57 0.59
_____241 C 50 ____ 0.60 ____

242 A 50 3.89
6519 2426B 50 150 1.10 1.60

____242 C 50 ____ 127 ___

L243 A 50 4.12
6524 2 43 B 50 150 0.79 1.43

1___ 243 50 1___ 176 ___

244 A 50 303
6521 244 B 50 150 1 0.83 2.23

TREATED CATECHOL 200 245 A 50 31 4 3.38
6522 2456B 50 150 422 6.07

_____245 C 50 ____ 6.65 ____

246 A 50 5.07
6525 2466B 50 150 161 4.21

____2460C 50 ____ 701 ___

247 A 50 21.97
6527 247 B 50 150 764 9.73

____247 C 50 ____ 594 ___

248 A 50 13.42
6529 2486B 50 150 516 7.29

10248 C 50 ____ 663 - 4.64100249 A 50 844 46
6526 249 B 50 150 378 3.12

2490C 50 ____ 121 ___

250 A 50 208
6530 250 B 50 150 1.98 2.49

____________________ ______250 C 50 ____ 3.74 ____

236 A 50 889
6535 2366B 50- 150 9.22 9.37

_____2360C 50 _____ 11.20 ____

Postitive 237 A 50 -15.18
cnrl Dimethylhydrazine 20 mg/kg/day (xl) 6537 237 B 50 150 6.95 11.19 8.94

control 2370C 50 ____ 870 ___

238 A 50 732
6538 2386B 50 150 448 7.37

_______ _________ ______________2380C 50 _____ 13.27 ________
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TABLE 12
in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

PERCENTAGE OF GHOST CELLS PER ANIMAL AND PER GROUP
SPONSOR: RHODIA Species- RAT
TEST ITEM: CATECHOL Strain- OFA SPRAGUE DAWLEY
VEHICLE- Distilled water Sex: male
DOSING VOLUME- 10 mtikg Administration route: oral

Number of groups 3
Number of animals 4

i treatment: 25/09/2007
ORGAN: DUODENUM 2 .. treatmenlt*: 26/09/2007

______________ _________________7_ The positive control was treated once at that date

GROUPS COMPOUND DOSESr in Animl l um er Pretg.oj sr Relative ratio of
gki/da (x2) nube numbr ghsllse. per slide per animal per GROUP(') ghost CellS

2i

6512 232 B 18 26.5 15.39

6514 233 B 22 30.6 21.97
Slet Distilled water 0 18.70

control 234__ A _24_32.4

6511 2348B 7 12.3 22.20
2340C 14 21.9 ___

235 A 9 153
6515 235 B 8 138 15.24

_____________________235 C 1' 167 ________

239 A 6 107
6518 239 B 7 12.3 14.12

2390 C 1 19.4 ___

240 A 10 16.7
6517 240 B 12 19.4 17.56

2400 24QC 1 167 - 14.2 0.7
4000 241 A 12 194 1.207

650 241 B 10 167 17.09
2410C 9 153 ___

242 A 4 7.4
6519 242 B 813.8 10.10

________ _____2420C 91 ________

243 A 20.6
6524 238 14 219 16.64

2430Q 4 74 ____

244 A 9 15.3
6521 2448B 13 206 17.52

TREATED CATECHOL 200 2440 C 1 167 - 17.64 0.94
245 A 12 194

6522 245 B 7 12.3 17.84
2450C 14 219 ___

246 A 18 265
6525 2468B 4 74 18.58

__________2460Q 14 219 ____

247 A 23 31.5
6527 247 B 21 296 26.81

2470C 12 19.4
248 A 11 18.0

6529 2488B 11 180 28.35
100 2480C 48 49.0 -___ 20.57 1.10

249 A 16 24.2
6526 2498B 9 153 14.45

_____2490C 38 1____

250 A 5 9.1
6530 2508B 7 12.3 12.68

__________ _________2500 C 167 ________

236 A 7 12.3
6535 2368B 12 -19.4 15.63

2360C 153 ___

Pottie237 A 8 10.7
cnrl Dimetilylhydrazine 20Omglkglday (Xl) 6537 2378B 12 194 15.58 16.26 0.87cnrl2370C 1 16.7 ____

238 A 12 194
658 2388B 10 16.7 17.56

______ _________________ ______2380C 10 167 _________ ____

1. Percentage for 600 cells for solvnt control and treated groups, for 450 cells for positive control group
2: Corresponds to the percentage of ghost cells per treated group/lpercentage of ghost cell in negative control group.
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Appendix No. 3: Individual representation of distributions / Stomach

8control Islide 8-high dose i slide
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Appendix No. 4: Non-parametric statistical analysis / Stomach

EiF OF SNEDECOR: HOMOGENEITY BETWEEN GROUP VARIANCES / STOMACH

F test for OTM
Total group w/o positive control

Variance Ratio Num. DDL Denom DDL F p
1,2 6094 599 598 6.094 <.0001
1,3 3.982 599 599 3982 <.0001
1, neg 1.489 599 599 1 489 <.0001
2, 3 .653 598 599 .653 < 0001
2, neg 244 598 599 .244 < 0001
3, neg 3741 5991 5991 .3741 <.0001

Group OTM
Total group w/o positive control

Number Mean Variance Std dev Std Error
1 600 7.095 185.007 13.602 .555
2 599j 24571 30.358 5.510 .225
3 600 3.886 46.460 6816 .278
neg 600 6982 124.227 11.146 455

u KRUSKALL-WALLIS I STOMACH

DDL 3
# Groupes 4

# ex-aequo 1
H 174038
P value <.0001

Corrected H for ex-aequo 174 038
Corrected p for ex-aequo <.000 1
450 omitted occurrences

Number Sum of Ranks Mean of Ranks
1 600 1336 000 1188977
2 599151160002.3
3 60 0 74100 1285
neg 600 865121.j500 14411869J

450 omitted occurrences
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U MANN-WHITNEY) STOMACH

*CONTROL vs. HIGH DOSE

Mann-Whitney U for OTM
control vs. high dose

U 145213000

U' 214787.000
Z value -5 795
P value <.0001
Corrected Z for ex-aequo -5 795
Corrected p for ex-aequo < 0001
# ex-aequo1

1649 omitted occurrences

Number Sum of Ranks Mean of Ranks
1 600 325513 000 5425,22
neg 600 395087.000 658 478

1649 omitted occurrences

*CONTROL vs. MID DOSE

Mann-Whitney U for OTM
control vs. mid dose

U 102553.000
U' 256847.000
Z value -12.869
P value <.0001
Corrected Z for ex-aequo -1 2.869
Corrected p for ex-aequo < 0001
# ex-aequo1

1650 omitted occurrences

Number Sum of Ranks Mean of Ranks
2 599 2822530001 471.207
neg 600 437147.000 728.578

1650 omitted occurrences
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*CONTROL vs. LOW DOSE

Man n-Whitney U for OTM
control vs. low dose

U 146812500
U 213187500
Z value -5 529
P value <.000 1
Corrected z for ex-aequo -5 529
Corrected p for ex-aequo <0001
# ex-aequo 1

1649 omitted occurrences

Number Sum of Ranks Mean of Ranks

3 1 6001 327112.500 1 545.188
neg 1 6001 393487.500 1 655.813

1649 omitted occurrences
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Appendix No. 5: Individual representation of distributions / Duodenum

controlls lide high dose I slide
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Appendix No. 6: Non-parametric statistical analysis / Duodenum

Ej F OF SNEDECOR: HOMOGENEITY BETWEEN GROUP VARIANCES IDUODENUM

F Test for OTM
Total groups w/o positive control

Variance ratio Num DDL Denom DDL F p
1,2 1194 599 599 1.194 .0301
1,3 .717 599 599 .717 <.0001
1, neg 1 299 599 598 1.299 .0014
2, 3 .601 599 599 601 <.0001
2, neg 1.088 599 598 1.088 .3042

3, neg 1 1.810, 5991 5981 1.810, < 0001

Group OTM
Group Variable: total groups w/o positive control

Number Mean Variance Std 0ev Std Error

1 600 7.213 127645 11.298 .461

2 6001 7.4 1068921 103391 .4221]
3 600 10550 177.908 13338 545
neg 599 6513 98276 9913 .405

Li KRUSKALL-WALLIS IDUODENUM

DDL 3

# Groupes 4

# ex-aequo 2
H 65392
P value < 0001
Corrected H for ex-aequo 65.394
Corrected p for ex-aequo < 0001

450 omitted occurrences

Number Sum of Ranks Mean of Ranks

1 60 52400 19.2
2 60 42700 259

3 60 1940 367
neg 59 653500 19032

450 omitted occurrences
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L1 MANN-WHITNEY / DUODENUM

*CONTROL vs. HIGH DOSE

Mann-Whitney U for OTM
control vs. high dose

U 179360.000
U 180040 000
Z value -057
P value 9548
Corrected z for ex-aequo -.057
Corrected p for ex-aequo 95481
# ex-aequo 1

1650 omniited occurrences

Number Sum of Ranks Mean of Ranks
11 6001 359660 000 1 5994 43
neg 1 5991 359740 000 1 600 568

1650 omitted occurrences

*CONTROL vs. MID DOSE

Mann-Whitney U for OTM
control vs. mid dose

U 156344000
U' 203056.000
Z value -3 896
P value <.0001
Corrected Z for ex-aequo -3 896
Corrected p for ex-aequo <.0001
# ex-aequo1

1650 omnitted occurrences

Number Sum of Ranks Mean of Ranks
2 1 6001 383356.000 1 638 927
neg 599 1 336044.000 1 561 .0081

1650 omnitted occurrences
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0 CONTROL vs. LOW DOSE

Mann-Whitney U for OTM
control vs. Low dose

U 139241 000
U' 220159000
Z value -6.749
P value <.0001
Corrected z for ex-aequo -6 749
Corrected p for ex-aequo <0001
# ex-aequo2

1650 omitted occurrences

Number Sum of Ranks Mean of Ranks
3 1 6001 400459.000 1 667.432
neg 1 5991 318941.000 1 532.456

1650 omitted occurrences
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FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 13: Certificate of analysis

manufactuting Plant

RKOMA O1IRATION

40 RtE Dk UA cooz CO £19 J fIT10
930AMRCE ~ O XDX 33 472 73 6000

1.5.05.2007

Doae- W MA"

OvWA*tuu Run

matarl Ourl Yew vW~ns
12.459 CaTIRL V"AXM BIG SaG 1000 KGO

1D8*320 V1 CAT - OS/2000

This product oolism with iNM roquirsents.
*Coopliance guaranteed, skip testing.

SaohllC062.302 /nuniiActldat lS.07.2006/RoTwtdul24.07.200$

Lmft Undt
Chaododc Unit V.1 Lower LOpW

Colour of aceft sold sokiaq1n HAZEN 488 1630

me"ln POWn *C 104,7 103,7

Ph"no <0,0100 010

my'droqukhm a <(0,000

Olbydroxy 2,5 beuimqi4wAR 0,1200 030

bom d (001SO 01400

Fm. Adit i W NON 0Og 8l ,4 50,0

batch ra.eased 'ap :1.7.07.2006j
S 53NXM LRUflLI, Laboratory Manager , +33 472 734 179
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Appendix No. 14: Coding slide Stomach

Organ STOMACH Coding No. 13

Doses in
mglkglday (x2)

Animal No. 6512 6514 6511 6515

0 Slide No BO-07- 213 A 213 B 2130C 214 A 214 B 2140C 215 A 215 B 12150C 216 A 216 B 2160C
Code BC-07-13 QI 02 03 01102103 El E2 E3 G1 G2 1G3
File No BC-07-13 Qixis Q2xls Q3xis 01 xls O2xls 03 xis El xs = ~~i 3sGi.xisIG2xlsIG3.xls
Animal No. 6518 __ 6517 6520 6519

400 Slide No. BC-07- 220 A 2208 B 2200C 221 A 2218B 2210C 222 A 222 B 2220C 223 A 2238B 2230C
Code B0-07-13 BI B2 B3 KIJ K2J K3 D1 D2 D3 SI S2 S3
File No. BC-07-13 Bi.xls 82.xis B3 xis Ki xis K2.xis K3 xAs D1.xis D2.xls D3.xis SI xis JS2.xis S3 xis

Animal No. 6524 ____6521 ____6522 6525

200 Slide No 80-07- 224 A 2248B 2240C 225 A 2258B 2250C 226 A 2268B 2260C 227 A 227812270C
Code 80-07-13 1I J2 jJ3 Cl C 2 03 LI jL2j L3 RI R2 R3
File No 13C-07-13 Jixis J2 xis J3 xis 01 xis 02xis 03 xAs LI xis jL2 Asj L3.xis R1 xis R2.xls R3.xis
Animal No. 6527 __ 6529 __ 6526 6530

10 Slide No. 80-07- 228 A 228 B 2280 C229 A 2296B 2290C 230 A 2308B 2300C 231 A 2318B 2310C
Code 80-07-13 11 12 13 P1 P P3 Ml M2 jM3 I H2 7 H3
File No BC-07-13 11 xis 12.xis 13.xis P1 xis P2 xis P3 xis MI Ais M2.xis M3 xis Hl xis H2 xis H3 xis
Animal No 6534 6532 6531

20mgkgda (l)Slide No 80-07- 217 A I2178 B 2170C 218 A I218 B I2180C 219 A 2198B 2190C
Code BC-07-13 All A2 A3 Fl F2 JF3 NI jN2j N3
File No BC-07-13 Al.xls A2.xis A3.xis Fl xis F2 xis F3.xis N1 xis N2.xls N3E.xls
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Appendix No. 15: Coding slide Duodenum

Organ DUODENUM Coding No. 14

Doses in mglkglday
(x2)

Animal No. 6512 6514 6511 6515

Sld No_0-7 22 2328B 2320C 233 A 2338B 2330C 234 A 234 B 234 C 235 A 235 B (2350C
Code BC-07-14 QI Q2 03 111 K28 k3 D1 D2 D3 01 02 03
File No BC-07-14 Qixls 02.xis 03.xis 1( xis 12xsj, K3xi DI xis D2 xis A 3 i 01.xis 02.xis 03.xis
Animal No. 6518 6517 6520 DAs6519

40 Slide No BC-07- 239 A 239 B 2390C 240A 2408 B 2400C 241 A 2418B 2410C 242 A 242 B 12420C
Code B0-07-14 HI JH2 H3 Ml M2 M3 SI 521 S3 NI N2 [N3
File No. BC-07-14 Hi xis JH2 xis H3 xis Mixis2xs M3.xis Si xis S2.xIs S3.xl ixis LW I N2 xis N3 xis
Animal No 6524 - - 6521 - - 6522 6525

00 Slide No 80-07- 243 A 2438B 2430C 244 A )2448B 2440C 245 A 2458B 2450C 246 A 2468B 2460C
Code 80-07-14 Al A2 A3 P11 P21 P3 LIl 2 L Ell E2 E3
File No BC-07-14 AlxAs jA2 xis A3.xis P1 xis JP2 xis P3 xiA s L1.lLs~ s L3xs Ei xis LE2xisI E3 xis
Animal No. 6527 6529 6526 6530

100 Slide No. 80-07- 247 A 2478B 2470C 248 A )2488B 2480C 249 A 2498B 2490C 250 A 2508B 2500C
Code 80-07-14 GIl G2 G3 11112 13 RI R2 R3 B1 1B21 B3
File No. 13"07-14 1G1 xis G2 xis G3 xis 11 xAs 12 xis 13 xis Ri xis R2.xis jR3 xis 81 xs 82xisj 83 A~s

Animai No. 6535 6537 6538
Slide No. 80-07- 236 A I236 B I236 C 237 Al 237 B I2370C 238 A 238 B 2380C

2 gkda x)Code B0-07-14 ill J2 J3 Fl1 F2 F3 Cl LC2J C3
File No. BC-07-14 J1 xis J2.xis J3 xis Fi.xis JF2 xis F3.xi 0d s C~~ 3 xis
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Appendix No. 16: Historical data Stomach

HISTORICAL DATA OBTAINED IN STOMACH CELLS
(from January 2007 to March 2007)

Harvest time: 3-6 hours after the last treatment

MWNNG 20 mg/kg
*median calculated on 150 cells
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Appendix No. 17: Historical data Duodenum

HISTORICAL DATA OBTAINED IN DUODENUM CELLS
(from January 2007 to March 2007)

Two treatments at 24-hour interval with a sampling time 3 to
6 hours after the second treatment

SOLVENT CONTROL** 0.89 - 9.78

POSITIVE CONTROL 47 61
DMH (20 mg/kg)

*median calculated on 150 cells

Page 89 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 18: Amendment No. I to Final Study Plan FSP-IPL 070402

Inst date a ed
PasteUr

de tlle l

AMENDMENT No.1I TO THE STUDY PLAN FSP-IPL 070402
Study tide : In vivo COMET AS3AY IN THE RAT STUDY PERFORMED ON STOMACH

and DUOOENUU (two treatments, one ampling time)

Sponsor RHODIA

Compound CATECHOt.

Performed by INSTITUT PASTEUR DE LILLE - Genetic To~dcokogy Laboratory -
1, rue du Professeur Calmette - BP. 245 - 59019 LILLE CEDEX

The page 3 of the Final Study Plan will be modified as follows:
The control of concentrations in, treatment solutions will be performed by

Name: SOS M~lia
Address: Technop6le du Madriet

85 rue Ettore Sugati
BP 90014
76801 Saint Ettenne du Rouvray cedex

Laboratory I charge of formulation ardnalIs; followig Good Laboratory Practices

Name, address offte teat ait: SOS Multitab, Technop~le du Madrillet -65 rue Ettore Bugatti - BP 90014
7601 Saint Eienne du Rouvray cedex

Name, surname: Mr Gregory Bout

TEL: +33 (0) 0235 07 9187 FAX: +33 (0) 02 3507 01 22 Email:

Test site ouslit assurce
Name, surname: Mvs SAPETA Corinne
TEL: +33 (0) 2 35 0791 85 FAX. +33 (0) 2 35 07 91 92 Emall: crnesplitscr

TetatMin ma
Name, surname: Mr Yvon GERVA13E

TEL: +33 (0)2 3507 9180 FAX: +33 (0)2 35 079125 Email: ynprasdmcr

Page I aur 2
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All information concerning the procedures followed for analytical analysis, including analytical method,
will be described in a Principal Investigator Phase Plan provided by SGS Multdlab, validated by the
study director, and included in a further amendment to the Study plan.

For InatitutRP Maj eisrae

Date Mj'.8 ate:Data:

Professor D. MARZIN M. WATZINGER . E
Test facility management Study director Quality Assurance Unit

RHODIA
Date:

Dr Ariell, GARD
Sponsor representative

Page 2 sur 2
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Appendix No. 19: Amendment No. 2 to Final Study Plan FSP-IPL 070402

linstitut
Pasteur

de tie

AMENDMENT No. 2 TO THE STUDY PLAN FSP-lPL 070402

Study titde : In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH

and DUODENUM (two treatments, one sampling time)

Sponsor RHODIA

Compound CATECHOI.

Performed by : INSTITUT PASTEUR DE LILLE - Genetic Toxicology Laboratory -
1, mue du Professeur Calmette - SP. 245 - 59019 LILLE CEDEX

The dose of the positive control for the duodenum, dimethythydrazine, was Increased from 10 mgtkg to

20 mg/kg.

The Sponsor Representative Dr. Ariefle GARD Is replaced by Mr. Cynile Bocquillod.

Doate:~~ eL l Date: 41ik-Date: Zpsa

Professor D. MARZIN Dr. M. WATZINGER B. GOREZ
Test fwac~ty management Study director Quality Assurance Unit

For RHODIA
Date: 0/5o
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Appendix No. 20: Amendment No. 3 to the Final Study Plan FSP-IPL 070402

Institut

AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

study wet In vtvo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH and

DUODENUM (two treatments, one samnping trme)

Sponsor RHODIA

Compound CATECHOL

Performed by INSTITUT PASTEUR DE LILLE - Geneti Toxicolog;y Laboratory -

1, rue du Professeur Calmette - OP. 245 - 59019 LILLE CEDEX

The following text describes $05 Analytical Phase Plan ref n' BPL07-0029, relative to te

determination of the concentration of Catechol In treatmnent formulations used in the in vivo comet

assay In the rat

Page 1 sur 30
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AMENDMENT No. 3 TO THE STUDY PL.AN FSP-IPL 070402

SATELLITE STUDY DESIGN

IDENTIFICATION NUMBER :PISM7-0029
PAGE A/128
RMS~I0N :0

STUDY PHASE TITLE

GLP STUDY OF AQUEOUS SOLUTIONS CONTAINING CATECHOL

internal method for catchol quantdfation by HPLCIUV
(Assay Report RN07.12248)
ASTMV D4052-96 (MO-0225)

Grigory IQUILLS

sats flit. ts d Deson conmlaed on
Dcember 05, 2007

S0S Mulilab, Laboratory of
INSTITUT PASTEUR DE LILLE Rouen

1, Rue du Professeur Calmette - SP 05, Rue Etore Bugatfl - SP 90014
245 76801 SAINT ETIENNE DU

59019 LILLE Ccdex ROUVRAY Cedox
FRANCE FRANCE

FSP-tPL070402 / CATECHOL I EPL07-0029

RI$ODLA

Pag 2 sur 30
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AMENDIMENT No. 3 TO THE STUDY PLAN FSP-IPI 070402

SATELLITE STUDY DESIGN

IDENTIFICATION NUMBRER BPL 07-0029

PAGE 2128

REVISION 0

APPROVAL FORM

SGS MULTILAB, LABORATORY OF ROUEN

STUDY DIRECTOR' Nm Me WATZINGER Malone

Company INSTrTUT PASTEUR DE LILLE

Adress 1, rue dui Professur Colmete
SP 245
59019 UlI. Cod"x

Date 0 l

N.B.; This shee has to be sent beck fIlled ou to begin the stu* phae.

Pae 3 &ur 30
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

s~a QUALITY
FORM J

*.iaa Ormniaaten Formi 1D cemb. 5, 2007 N*P40029 -2
GIP StuIo.11 jDbdfq~PfL~w~~ NA Page:*A

STDY DESCRIPTION .................. DETERMINATION OF CATECHOL CONTENT BY HPLC/UV

.N OF STUDY........................... BPL07-0029

STUDY DIRECTOR ..................... ME MALE14E WATZINGER

QUOTATION (mDA o ApmovxnJ) .DR07-2709 REmiSIN 1 DATED NOVEMBER 22, 2007 AND APPROVED

AuRpLIE RENARD AND FRANCK BERCKIR
PRINCIPAL INVESTIATOR -GREGORY BQUILUS TECHNICAL STAFF :DORoTHSE LAPERDRIX, LOTc
suESTITTE: AuOE 0E SLOOVERE HERPIN AND GREGORY #0UIILIS

Test Rtems
AQUEOUS SOLUTIONS

Field of application (matrix and range of content)
AQUEOUS SOLUTION CONTAINING CATECHOI. FROM 5 TO 50 OIL

Test system
WILL BRE DOCUMENTED IN ThIE FINAL SATELLITE REPORT

Reference documents

* ACOLP EDITON N'7 DATED ON JANUIARY 10, 2M0
* "LrrY MANUAL =Tm IGNN DATED ON JUEr 22, 2007

atuoco worn.: ASTM 0406-06 (MO-=22)
SOhRFIn. REPORT ftN07-12W4 (OPMRTING FROCORO AM( WWSRIPflOIN OF VALIOATION OF CATUCI4O QUA~nMiCATION)

Planning
rRIIVISIONAL DAT OP SGING WEEK $01PtVtO AT OP IINDING: WW52

I PInIfil de OUP etb IM NE7
Valdaton ' @) sudy ~ n Uyet: 0 ne 1 U outwle 01)

Validation plan
(to boMplevBV On ldaew Is wAW " IN9T~ vaildtlewn " be delsbd In One *1* OWe 515,0* Nw Wel Is. 11114141

pINrnI prwweeof ewIMWeda p15w

I M e~ I Num ber of W64t I tw est e wO I@ U

PRINCIAL INIUSIMT041 GRSOYDIWeCTORt OF BISALLATMO (GLP) YVON GERVAISE
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPI. 070402

KmiTFAym N FJIER :BU)O-0029 RIVISION .0 PAMt4i2

Tab, of aiwitds

I1. CONTEXT OF THE STUDY.............................................. . .... ...5
2. STUDY CONTENTS ........ ........... .. ........... . ...........
3 TIM SCHEDULE.. .............. I................................. ... ... ..
4. MEANS OF COMMUNICATION NITH THE STUDY DIRECTOR ................ 7
5. TEST I'TES - ..........***... .................. 7
a. REFERENCE IES.................
7. RAE S(oeqiae)..... ......................
S. EQUIPMENTS (or equialent................................................9.........
9. DTA RECORDING .............. .................... ..........................S.....
10. AUENDMENTS1 DEVIATIONS (Okdftcaiom frms).....................g.. .
11. PROCEDURES ........................... 10
11.1. Opewtvi Pro&ur: C--llqswfialnb P A.......10
11111 PI*Perdstsof t o.................. . .... I..................................... 10
11.12. Prepefon of referenoe tems ........... . ............................10
11.1.3. PrS9a tion f s .........f.................... ................. 10

1 1.1.4. COwematognaph~c cencdbone ............................. .......................... 10
11.1.5. E.lfeslan of resua ..... .............. ... .......................... ... I I
11.2. Oporallng prooedure: density deleriminaion ........................................ 12
11.2-1. PrinclI, of denity detwmnrvtio,...................................... . ... .....12
11.2.2. Preparation~ of seaechol aqueou solutions............................. . ......12
11.2.1 Exrsso of densiy detrintin.........................................12
11.3. Co "dbk t*.................. .. . ............................... ..... 12
11.4. Quellt poedure ... ................................. ......................... 13
12. FINAL SATELLI REPORT.. ............. . . .................. .... .13
13. OUAUITY PROGRAMME ................ ......................................... 14
14. INFORMATION ON ARCHIVAL STORAGE....................................14
114.1. Doufwt .............. ...... .. .............................. ............. .14
14.2. Meteiula .......... ..................... ....... . ........................... 1is
14.3 0111Atblori of the WSWefit study design ................ ........................ 15
15. APPENDICES. ............................. .............. ......Is
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AMENDMENT No. 3 TO THE STUDOY PLAN FSP-IPL 070402

SG~ EATELLflE

aiEn~IcAT*N~ mmeat : PL07-0029 0 vlalon:

1. COKTEIXT Op THE STUDY

-Tet kcflty. INSTITU PASTEUR 0E LILLE
1, Rue du Protasur Clmette
OP 245
SW0IG LILLE Ceoa
FRANCE

*S"ad Director Ma WATZINGER Malone

*princip Inveaduallor: Mr Origory SOmuIs
*-mall: gre".bouffmspg.corn
To].: +33 2 350791837
Fox +33 235 01 gj 22
chemical Fonmiatiora Customers Projects Manager

*Princdpal 11weadgator Me Aude DE SLOOVERE
substitute: e-mal : audeode sloowereasga-com

Tel: +332 356079173
Far 433 2 3807 9163
Organic Chemiatry Production Unit Manager

- Teat she: S"S Mutilab, Laborstolro do Rouen
65, Rue Eftor Stuat - BP 30014
F-78801 SAINT ETIENNE OU ROIJVRAY Cadox
France
Tel.: +33 2 35 07 91 91

-Test ofs manager: Mr Yvon GERVAISE
Tel.: 433 2 35 07 51 60

-Test she manager: Mr Patrick LANFUNE
sutisdhut

-Teat site Qualy sauwrange: Aft Corn-a SAPETA
0-inst : coulnne.saptaaGsWCOM
Ms Aurilo RENARD
e-mael: surellesrmwdsg.com
Mr Franck tRCKIER
e-mail : francberoraga-0om

*Quotation: DR07-2709 Revision 1 dated November 22, 2007 and
approved by the Sponsor on December 04, 2007.

-Organloation of
Urn. study phse: Cf slhest *-=* dated on December 05, 2007

Page 6 ur 30
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-PL 070402

jawri~cArm~ MMUSR :111007-0029 REVUIO: :0 #PAoE82$

-Abilities of the laboratory for the study phaae:
. *.LP. hyt.. J.P.C. accwrdg o th

Diretve 3W2 EEC:
o Physlco-chamical testing
" Etivirnmentat soxdcity studies on aquatic and

terreattal organisms
" gtudie on, behaviour In water, sol and air

bloecourulation
" Residues studies;
" Analytical and cinical chemistry

into practice of the French decrs $-I 312
date 31 aDecember1I9M

A copy of GLP acknowledgment dIll be vWpled in addendum to the final report.
*Laborakwy acore~d COPRAC undern 1-0281

- Laboratory Inveatigatlons:
All ts bound I this programme will be carred out by SGS
Multiab, Laboratory of Rtouen.

2. STUDY CONTENTS

The elm ot this study is the analysis of satechol in treatment solutions used in the in vivo
comet assay performed on stomach and duodenum, in compliance with the priniciples, of
Good Laboratory practices (GLP) according to the French decree (98-1312) and the
application of the OECD principles of GL to the organisation and management of mul-
sits studies (onsensus document of the workdig Group on GLP, ni)1).
The density determination (MO-0225) wia be als carried out en catachl solutions
prepared by SGS Muftlab to express the analysis of gatechol with a ftte unit.

These analyses will ralats to the determination ot.
*Catechol content according to quantification method by NPLCIUV validated

during the study referenced! RN07-12248 (not under GLP scope).

Arialyses will be dons on test item referenced OPLO7-0029.001, SPLO7-0029.002, SPI.07-
0029.003, DPLO7-0029.004, BPLO7-0029006, 91101O7-0029.008f, SPIL07-0029 007 and
BPL07-0029.008.

3. TIME SCHEDULE

Satellte study design scheduie (Indicative, If this study design Is approved by the study
director on week 80).

luly ha eIntan 1I of the *&%#iit* stud dekl
I tort ofVesaqletldtemteo Week 51

ad o n Week 6
15aw o "s Fineael t 111,Rport (rumt to Week 52
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

SG$ST
icemWcirmNLIR SPL07-0029 Revisme:0 PlAAti

4. MEANS OF COMMUNICATIN WITH THE STUDY DIRECTOR

The Principal Investigator will commirunicate with the Study Directo by Phone odand E-mal
(Cf chapter 1).

The Principal Inveetigator will send to te Study Director raw reaults of this study phase
(Excel file) in a Ilnie manner.
These results will be Included in the &W nalallit report after Study Diredors approbation.

5. TEST ITEMS

W20WI22m: AQUEOUS SOLUTIONS CONTAINING CATECHOt. received on
October 30, 2007.

Qdgb:INSiTTUT PASTEUR DE LILLE IL) (1, Rue du Proteeseur
Calrnete - BP 2458- 80019 LILLE Cadex - FRANCE).

Afnt reiiued for the atucN phase: M~inmum I MiL per test itern.

WOS Multhl

F30P. 070402 J1 2.685 (1) SPLO7-002.001 Sokvent (ditilled
Dsildwater Water

FSP4IL 070424J1 2.700(1) S#L07-0029.002 Catmeb aqueous
10a~~ nv10i lnhL

FP10,000J1 2.700 (1) PO7-0029.003 CaehIauos
__ __ sqi,491111m on 2 malfrL)

FSP-.110L 07040241 2.607 (l) SPL07-0029.004 Caftehel aqueoue
_____solution ~(40 Ma/niL)

Disilld wter 2.648 (1) SPLOT-0029.006atr

F3-11'. 740 2 2.715(1) SPLO7-=09 006 Caea queous
12~ L _ouin(1 ~L

FS-PL00 2 2.726 (1) 1 PLO7-0029.007

48-~.00 2 nj 2.744 (l) B11PL07-0029.006 soh. (9 BOTTL

(1 Ga wigtweghdby SWM at reeption* ' '.
(2) Gross weight weighed by 508 Miuftlb onDecember05, 2007

Safety data s~e of eatecholl Wee sent by the sponsor and is supplied In appendix of thia

satefte study design

Pop. 8 sur 30
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

SSTU
IOINiIATIOR MRAIM : WL07-MO2 REVISION 0 PAO5 &021

During Mhe study. Storage In a frezr at -16C, in the dark (the temperature wll be
followed each wordng day with W94137).

Alter the studay See 12.2. Informatio on archvasl storage for test Items.

Name Callechol

Chemical Name (CA) 1,24krneel
CAB number. 12040-9
Provider FLUKA
Batch: 132563
Purity 69%
Dat of certificate: February, 07, 2007
Expiration date: January 01, 2000
Appearance: Fine crystals and Rlakes
Strg onditions: in a refrigerator at VC end under argon
Safety instructions: Do not take in, do not inhale and avoid *Wki W aney

contact

The reference dtem will be used! for external quantifcatIon.
A copy of the reference Rtm certificate is auppliad in appendix of this satellite study design.

MONO water (purified water for HPILC) will be used to chec the oscillating derekielsr used
for density determination.

7. REAGEINTS (OR ROMiALENT)

MHIiC water (purified water for HPILC).
Acetonitile.
Phosphoric acdd.

Identity end wriiu of reagpents used will be exactly documnented In the final satitis report.

PageS 9 s 30
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

lDmrlTlFC~~i turnR : 2107-0m2 REM1iM :0 PAI2E.V2

4. EQUMS (OR QOMUIVLET)

" 11110 Vwae purificator
" Usual laboratory glassware
" Ultrasonic bath
" HiJgh performance liquid chromatograph equipped with a UV diode array detector
" Column Hypersil GOLD C18, 150 x 4 amm (3 pjm) and guard column with equivalent

" HV-0 45 lim Millex: filter (PVDf~)
20 0WSWerbath

*Precision scale (0.01 mg)
100 t0OOipeltor

*Refrigerator and freezer
* scillating derisimeter

Idert of equipments used for this study phase will be documented in the final satellite
report

6. DATA RECORDING

The computer applications programs used to acquire and derive data for onu stud phae
Included Word, Excel and Empower Software.

Excel sheets used for this study phase am verified with a data se and calls are locked with
a password by the quality assurance un~it.

Scdhvsr Empower supplied by Waters Corporation its. been validated (certificate Of
software validation, product n* 57000437EN). Once more, every yewr, a standard
operating procedure is carried out by 3GS Multilob Rouen, to check eaftwes results.

10. AMENOMENTI IDEVITIONS(MOCIPCATION FORMS)

Each modification from the estellite study design, from tIN Final Study Plan IPL and from
30S Mulilib standard operating procedures' (SOP) will be documented signed and dated
by t Principal Investigator and reported to the Study Direclor Ii atimely manner.
The Std Director will assess the uipact of this modification on the qualy an Integrity of
the study, anid eventually elaborate an amrendment. A summary of the modification(s) wil
be included in tie satlift final report.
The sandmnwt, preared by the Study Director, will be signed arid dated by the Pinclpal
Investigator, the Test Site Mansaement, the Study Director and the Sponsor
Representative.
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

monwrlAmobi tiuma : O07-0020 RaVISION 0 PAiaIOJ2S

11. PR3U

111.1. opeatwing procedure: Catachel quenulcatlofi by HPLCRIV

11.1.1. Preparation of test ianma
Teste witl be realised by weighn about exactly 0.4 g of toetem In a 50 niL volumaoc
flask, adiding about 45 mL of MIBIO water, placing in the 20*C water bath for temnperature
scludtrrn scIoating to the markc with M11110 water, fltrating with a Miltex filter and
iniscting in the chromatographic system, using exteral standlardistiorl for quarmication.
Above procedure wit be led 2 times for each test item to analyse Crest Iama SPLO?-
0029.002. DPL07-0029.003, 1PL.07-M02 004, OPL.07-0m2.006, OPL.07-002.07 and
BPL.07-0029 001).

111.2. Preparation of reference Raems
Calactuel content in teat Mama will be caliised from chiromatographic peek ae using a
calbralon curve with 5 reference Rem solutions prepared as followed,

Weighing aout exadilly (with a precision of 0.01 mig) 50 mig of reference Rem twice
In two 60 nL. independent volumetric Mooks. Dissolvng Vie reference item in about
45 mL. M11111 water by pladig ft in an ultrasonic bath. AIuating to the matr
eilutrrV at 20-C In the water bath.

* Ok"M 2 Ormee (by pipeting 10 mL Insa 20 niL volumet flask), 10 ones (by
piting 5 mL. in a 30 mL. volumetnc task) end 50 Smee (bry pliebtr 2 mL in a 100
mnL volumelric; Mask) one of Ohes standard stockc soluions.

* luin 4 *noes (by *epattin 5 ml in a 20 nL volumetric Booki) and 20 tinee (by
pipae"n 5 ml in a 100 mL voumetrio flask) the othe one.

*At stron diluttions wil be reaffsed using MlllQ watw at 20'C in the 20*C water bath
and then be injected In tie chromatogrophic system.

11. 13. Preparation of elutant
Flutant solutions witl be prepared as fotlowed:

*Water at 0.1% of phosphoric acid 85%: pipae"ri 1 mL (using 1000 liL pipettor) of
phosphoric acid 68% in a 1000 mL volumnetric flask end sduating to fte masrk with
mulla wate.

*Acetonitfil at 0.1% of phosphoric ackd 85%: pipetfing 1 mL (using 1000 l. ppeltor)
of phosphoric acid 65% I a 1000 ml volumetric, Meak and adusting to the maci with
moatontrie.

11.1.4 Chromatograpico conditions
Ali reference Rem and tea Rams sollutions will be iced In high performancelqd
chromatography (l'PL.C) coupled with UV diode array detector accoring to followlnig
conditions!

* Flow role :ImUin
" Waveength: 276 nm
" Column : Ilypersll GOLD CIO, 250 x 4.6 mm (3 pmi) and guard colum with

equivaent phas
" Temperature : 3WC
SinJection volume :20 Mt.

" Retention Ima About 10 minutea

Pa" 1 su30
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1ewrlMMoAnON NUMA : WU7-=09 ncvmou 0 PAMs: 12

TO Aceonirtilaa .1% of piosptgxt"are(%) Waterat 0.1% ofpioepiloric"ai

0.05

0

The 'sample bW will be begi with aome mrefrnce item solions kIrected several time, a
solvent blank (MiliO water), and doe best Item solutions lr~cted Meice, ktlecalaWn
reference item regulaly. At last, he 'samnple ter will and with some reference item
sohitionsagasin.
Distilled water of day 1 (last Item withi raference SPI07-OM2.001) Aid be b~ecled as I as
before kriections of solutions of day I (test items with reference UPIL07-"4g.02, BP1.07-
0029.003 and BPLO7-0029 004).
Distiltied waler of day 2 (OeW item with refearence BPt.07-0029.005) wil be troeced as it is
before inlectiona of solutions of day 2 (toeo item withi reference 3IPL07-021.006, 1111107-
0029.007 and BPL07-0029 006).

11. 1.5. Expresslon of results
Content of catachol in test items will be calculated with following formula:

P~ Me.sftn aleS test Roem - Intercept).~ V . purity . 10.Dest

Pq- eatachol content i lest item solution preparation nj, expressed in gIL.
Mean area test item j - mean pak area (for 2 k~actlens) of the tes Roem preparation nj.
Intercept - Intercept of the calibration Curve obtained with reference Item solutiona.
V - final volume lii L of fth test Rtem solution.
purity - purity of the referenoe item (%)
Slope - Slope of the calibration curve obtained with reference item aolutions.
m I- weight of lest item for preparation nj in g.
Density - Density at 20C of caleeliol solution with aimlir concentration (g/it).

No result will be given for lest items BPLOT-0029.001 and PL07-0029006 because they
are delonleed water and will only be used to prove the absence Of teol I met
blanks.

For Iee Itema SeLO7-0029.002, SPI.07.0029.003, M0O7-0029.004, 8K0A7.020.006,
*pI.07-002q.007 an4 SPtL0-002.O008, results will be given s thve mean of 2 bisdpendent
preparstione
All results will be rounded off to fte second decimal.

Pae 12 aur 30
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11.2. Opeiet procedure: densliy detenrinden
In order to express results in g&, density as required and must be detrned.
Density at 20*C wil be determined with an ocidllating denalmeter, according ASTM D4052-
" "10-0225).
As the amount of test item is not enough to allow the measurement of density, It has been
decided to prepare atechoi aqueous sfoions .11milair concentratilons and Use t
density or these, solutions for the calculation of test ftm cab"siw concentration.
Catelliol used for these preparation wi be the ens used for the vallidation of the method

(sareport RN07-1224$), provided by RHlODtA on August 30, 2007 end referenced for this
study phase IBPL07-0029"1000.
A copy of this test neam certificatle Is supplied in appendix of "a satelilli study design
(document prodd by RHODIA).

11.2. 1. Principle of density determination
The principle is to iroduce the solution in en osasgting sampling tube whose oscillation
firequency modiflication due to the Variation of sube mass4 Is used, in association with
callibration data, to determine the @*mple density.

11.2.2. Preparation of catacirol aqueous SOLtOna
3 taliecol aqueous solutions wi be. prepared as follwed.

" Weighing about exactly (with a precision of 0.01 mg) 500 mgl Of caleftol flake in a
So mi. volumetric fak (solutioni at about 10 mglML). Olssovr the "WecOW in
about 45 ml. distilled water by placing it in en ultrasonic belh. Aduir to the maric
after equilibrating at 20C In the water bath.

" Weighingj about exactly (with a precision of 0.01 mg) 500 mfil f satechet1 flakes in a
25 ml- volunet flask (souon at about 20 m/mIL). OWaolINft the 609001141 In
about 20 mL. dI~le water by Pla"n it in en ultrasonic beth. Adjust to the mark
al'ter equilibrat at 20-C in the water bath.

" Weighing about exactly (with a precision Of 0 01 mg) 1000 mg of catechel flakes in
a.25 mL. volumetric flask (Solution at about 40 mlml.). 15lesolving11 Irtchol In
about 20 mL. distilled water by placing it In an ursoic: beth Adjusting to the mark
aftr equilibrting at 201C in the water beth.

112.3 Expresion of density determination
The rsul is aiveny the measurement oscrilant denslmeter and is rounded off to the third
decimal.

The final result as expressed s the mean of two Independent tests

11.. Caitecholl stabilt study
In order to ensure that there is no molecule degradation by frezing or in time,a
determination of ease" content will be done on a eateehol solutlion Made for method
validation (gse report RN07-122411).
This aqueous solution of atech at about t0 gIL has been made in the laboratory on
October 05, 2007, using tes itm SK0.74029.00. It has been used for Precision study
an 25 masures of eae content hae. been realleed on 3 difrent day (on October
06. 24 and 30,2007). This solution has been kept in 8a eee at less than -ir'C.
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Page 105 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

iownTFIA~mt wA1E : PL07-0029 asevisia :0 PAGE 13/2

To prove the statillity of oallscWo, a determination of cate&Oh content in Ihll solution will
be realised at the same trnu than the determination of etacholt content in tes ites=.
Preparations will be realised as describied In chapter '11.3, and content will be calculate asl
dlescribed in chapter 11.1.5.

Solution of estelacoll will be consredW as stable I the result does not differithan more thani
5% from the manm of 25 previous measures (5% is the valu. provided by the FAO for
storage procedure of pesticide formulations).

114. Quialt proedr
The laoratory, applied general and specific procedures described In the quality system in
compliance with OLP requirements.

12. FINAL SATELLITE REPORT

The Final Satellite RieOW will be isaued according to CILP regulations and will at least
include the following hems:

-complete general information (e g. title, addreeaes, responsibilities and time
schiedule) as provided In this saltestudy design.

*complete Information abocut the reference hem as provided in the satellite study
design,

* sinatur of thes Teat shes management and Prinipa Inv92figator
-a statement of compliance with Good Laboratory Practice (GIP) signed by the

Principal Investigator,
*a copy of the Test steos Gt.P certificate,
-a Statement from to quality assurance unit signed by the Quality Assurnce1

reprsentative incduding Inspection dates,
*information on archiving of material end document,

e xact desciption of method and materials used in the course Of 9* study
phase,

-a summary of th relevant results,
N i necesaary. a discussion of the results and of circumstances which might hae
influenced the quality and integrity of tISsatudy phase,

-the result tabuilated.

The SuyDirector will receive the Draft final satelite report checiied by the Quality
Assurance Unit (QAU) for revision prior to release of the final satellt report and will, If
necessary, add corrections
Alter having given his written approval, the Study Director will receive One unbound Oniginal
+ I pd ftllof thsefialsetsINtreport.
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13. QUPAIJIY PROGIIIAMMEIII

Inspections are I accordance with Chapteir H -2 of the Quality Programme. They Will be
carried out by a person in chae of checksa and according to the verification, plan (Cf
quality printed form I002 "Check~ at of study verifications!).

The study plan, aubeiequent amendmnenta and the satellite study design witl be Inspected.

Results of these verifications will be Included in a report (IM-MI3 "Study reaow of
verification").
During fth study phase, periodic in-study sudit win be drier, accordin to the verification
plan (Cf. quality printled form IM-027 'Check list of study verifications"). Raw data will be
audited.

when the study phase wi be finish"d a final satellite report will be edte and examined
acrig to the check flat final report (IM-0032).

Alt theme verifications will be presented in the final satellite report to establish a statemnt
on quality clarifying fth hIapeeftore datesi and the number of reports-

NEII the test afts quality assurance unit wilt inform the principsl inrvestigallor of acih
veification with the report (IM-0031). This will be aigned by the principal investigato and
the installation director of SGS MutilAb Rtouen, even if it is mentioned the ternm 'Study
Oirector.

Copies of the inspection reports Will be sent to the Study Director In a timely maniner.

14. INFORMATIO01 ON ARCHIVAL STORAGE

14.1., Docuris

Documents refeirring to the 0 L.P. study and study Phase (copy Of study Plan and
subsequent 5inerwmants, satellite study design, fia sateliteo report, modification formsa,
raw data, check if"t will be stored in a box by study I astocked cupboard I Mre basement
of our Laboratory
The stud phase will be archivd after the totality of the study phase wit be finished off for
the Study Director and a~e his approbation.
After ten yeaws, with the approbation of the Sponsor, all documnenta referring to the study
phase wilt be destroyed or returned to the Sponsor.
Access: described in the GLP quality plain n*1.
Archivist: quality meanager.
Documents re ferrn toth staff are conserved In a locked cupboard In the office of the
laboratory and during all the compeny exisence.

0o0mnt rtrigothrnformation are stored in the basement of our laboratory or In
the enbialro 0yer.
Documents reifering to oti study will be ovelisbis for consultation by the Study Director at
SGS Mutlab Roueni.
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MWCAIO NU5R 3L07-CO2 ireVIsIO 0 pmu: 1 WS

ML± Materials

Reference Nema:
One slpedmen of sad, reerne Rtem wi be stored for e period of time specified by
analysis certificate.

"t Sample, of et items wil be disposed of afte toe trnalaon of to study Whas* (dat of
approbation of final SWsat report). The Stud Director "il be informed with the form
referenced M400-0002.
Remeining samples of test Mems eal be disposed of after analysis.

14.3. Dietribution of #we satellt study deeGIP

~'St" Director I origi nbounded
C AU of MO Uritilb Rouen i origlial

vr A.U. Specifc Detection by lIPLC (SGS Ikitlle Rouen) I copy
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It. APPENDICES

APPENDIX 1 : Copy OF CATECHOL MATERML 8APET DATA SHEET (FRENCH VERSION) (1) ....17
APPINDIX 2. Copy OF TEST ITEM SPL07-0029.006 (CATECHOL FLAKCES) muCERIATE (FRENCH
VERSION) ............. ... .............................. ....................... 27
APPENDIX 3: COPY OF REFERENCE ITEM (CATECHOL) CEI11FICATE ......... ............... 2
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Appudom I :Copy OF~ cATUcHoL MAYBInAL SAFET DATA SluWr (PinOW" ~WIMON) (1)

CZ~hodid

Zr D OONfi8 DR SRCUWTZ

its Wm..I4S7 LYON 06ftM

7~*ws104724400

T~I. w4SbwM

SIOTAXIM
ftVWATcHO. INA IL

w cm!2H417- -awmek Ot X K PS 40. ft 4%

I. fap. l d W
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APPEN=4 I1: COPY OF CATmCHOI. MATERIAL SAFETY DATA SHEET (FRENCH EOMN) (2)

Cjio41a

FKHEDI PADONUPA PECUJRUT
CAZEEL .lSI

4qt~wJ Pmehrnmrnar.m 6

6w*.mWAW ~*~~ UM e. (1
C~~~ina~~~~m~~4s*s4 ont~~Ed IW gM L~i~w

~~~d4 iSR iuAW el tP..
on"pw , =.~ softi~E 4L comw ne

"Ouchaps" o. mw 00Ra

"ftis)7 00d"k U

epw vOW ANO0*

1, ISJMAW5~*mw~* GwmMNk dur

AWVih p*WJlc%*u wft gS (00*Ud~wW U
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AFppNW I 1: CQIy OF CATECHOL MATRIAL SAFWlY DATA SHEElT (FRENCHe VERSiON) (3)

CRjtodia

PIC=E DE DONN=U PE.8XCURMT
CATSCBM

Dow. IIl OO vuwJus71M Assaaimpba nmm COO

f mlesur" nasd npdo acd sftfIk

doM wkOIt

hius. pawlsdepids
rVvk I.~O~~ - ~ mbwpfu~e sem

bmep' bsqp~awedr
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ApMrNgxX I :Cowl OF CATECHO4. MATERiAL SWETy DATA SHEET (FRENCH VERsIO) (4)

® hodia

FICHE DI DONNUS DI IMCUP.1T

7 MmiIabE t*Wd
MAMWULATIGI

W.F -o - -1

IMiMId..bf SdPL~w9~f
Re i"We mwoWsd iw I

awd- 0 Led w u e aa-dI

p:uiw5as,. WOt== 1

s Cquiiw do soreqga O-nt

-=.VAL
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AppeNmX I: Copy oF wcA7C104 UATEMAL SAFMT DATA SHEET (FRENCH VERIIO)()

___~hjodia

J]FIt= DEC DOfOUU DI SECUIF

CATSOML p hS

p Ik p d- ii.Sd I.

I....d~s..d P. 40kgif g d mpm t

-w~f

*wrA iWnA

9U~R IfWALoId"A PWRJC.dai~

ASuPMs

UWcm soft Uhwd~~

WpWUb b d. .d.*,s.4S-

. hedi ~IR . ,aw

.aowuM

PH 1i tS EIl
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APPENDmI : COPY OF CATECHOI. MATERIAL. SFEY DATA SHEET (FRENCH VERSONK) (6)

Cfthodla

FICHE DIE DON1IXE DIE SZCXMM
CATSEEC PAP '6 dt

-4.0.I

1~wd.Pop 23 shw 3
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APPIOIX i COPY OF cATECHo. MATvRiAL SAFMlY DATA $MEET (FR5MC14 WERUN (7)

C~hodia

PIC= PE DOKNW~ ))I SICURIT
CATEtCHOL q?.I

30AW8i.*. umbsN W-. .b In POOL

1u~igI~ P.u~si.w~ue~s p ~m~s .do

Cmm* Lo POW "cmwsi"s Vp w bms .ws om "
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mocrPICATM N winan PL07-0029 REVISION: :0 PAG.24128

APPINSI 1: COPY OF CATECHOL MATMRAL, GAETT DATA SHEET (FRENCH VERSIO) (8)

Qlftodla

FIGRJ DE DONN= I ECUuR=
CAKR 'plA%

13 Coumfsfosa rgdya k ramdm

N. pipq.S IS~ Sw,# I 8... NPW"1 * . .

INS~~d b*W rdml.qs6

3AAl

~ N~4~R IS ~IS

RSOLWIATR14 AIVI4IO*A
v.~KX &x~

.R0d m(UTA) N!IJtl

"Mar 5OL

v~bm.~sCUI~mI) NA~k31

P"JO 25 ute3
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AppfMOIX i: COPY OF CATECHOL MAMMRAL SAFET DATA SHEET (pRaaai wMAmON) (6)

Cjpodla

ICHR DE DONNIU DR ICURUM'
CATEACNL 1.~

D"/ liU w$ h.-l ""-Oi-m 6.1

MMA'OU ..4do

-"Ia-OA.&

IS~10r

15 nJ em h, dT kmnbr9
Rk*MTAOE

inCijgN1 a .hia.x*

*~6W W52~Mbawfdo I* Fee.
ER ~I NOWS I ,V~0-

*mIbsuqdo4O19O IOM*IIU1*4 lb
6I.. 0" 1 ledpP~h

0-0- *kb06. - 1 W nWA06" kM

IS&A~v.b AiaIk bswtmuim

A-atluTC WUM* .Pk"A- *d'k
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AmwINX 1: Copy OP cATtcHoL MATERAL. SAFMT DATA SHEET (FRENCH VWnSWN) (19)

Qpodla

FICHE OR MO=~R DE MCCLJRMT
CATSOM0

D.W 22AI [f14VOW* dI ~ 6

PKit Ilet

0"ih. opt** Civi 00A ~ W*U 4N U u

NIp I km I V-2 9S.

Pik~~~.[ s 06mu.W.4 OP~p~ r P.rmm.m
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APPENNX 2: COY OF TEST MENu mpPL4029.009 (CATECKOL FLAKdES) CERTIFICATE (FRENCH

®Rjodfa lQdofbiam
S3=DA OrmaYca"

41001 60;52101 S1 MRS

93lAEn" s9 NV3~ 7A 6.000

114S9 CATUCNOt FLAKES BXG BAG 2.00 3

CeL article a.AtA poduiL:=fm~ru6mt &u .ivucea ARC.
Coforxxi .atl., .daltat mm~4ocO.

LdrPlC0619301 /4rNoI.Nbicbf, 15.Q7.20061fmts4n*aI5-07.200l

cNUWkn lk VIA -oo ~b

T eW a CW4~ 9O % 00'fl 456ks

TK do 56.?n ISlot
AO)

PAdpWIC -i SAM 0.0. M

O.Hj.O N 40,00m
Cusp

Ai4w* 0.60 *A=0

lluib±r# 1 -27,07,2006
m~~cmaE*pMt. LUXIX eoIaLm boxatojr. 1 33 472 736 179
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Ap9Uiax 3: COPY OF REFERENCE ITEM (CATRCMXO) CERTHWIATUf

SIRMA-ADJ~I0H CW4tf eA*oAnQV~ft

TdeIM 1m1R4.IRAA-

-OWO (00
~AIR t3I (PO4) Ii OZ AM PLAk

pq~pC~ftM1A% Weq

.gUtwT I*W H0L~ PWRO
Uammo Pxmi42ll~a 0m41W

AUED~Y*q wEEJ

m Ow Y" Lide N.wuw
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For Institut Pasteur do ULa
Date: OCL IOCN(1 Date: q(GoS DO' ate:s AO(D

?wsorD AZNDr. M. WATZINGERBGOE
Test facility management Study director Quality Assurance Unit

For RHODIA
Date: tOo
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Irisitut M
Pasteur* , 4 .,Ie

AMENDMENT No. 4 TO THE STUDY PLAN FSP-IPL 070402

Study titde In vivo COMET A33AY IN THE RAT STUDY PERFORMED 0ON STOMACH
and DUODENUM (two treatments, one samplin time)

Sponsor RHODIA

Compound CATECHOL

Performed by tNSTITUT PASTEUR DE LILLE - Genetc Toxicology Laboratory -

1, rue du Professeur Calmette - BP. 245 - 59019 LILLE CEDEX

Dr Fabrice NESSLANY replaces the Study Director Dr Malene WATZINGER and Dr Sophie SIMAR
replaces the Deputy Study Director Dr Fabrice NESSLANY. Thes modifications applied to all the
parts of Mie study plan and tihe analytical satellite study design where the name of the Study Director
and tile Deputy Study, Director are mentioned.

For histitut Pateur de Lille l
Date:jo 0 f 0 Date: Ao tC IU Data: t .. (

Daie MRZNDr. Fabrics NESSLANY Ms. igitte GOREZ
Test facility management Study director Quality Assurance Unit

RHODIA
Date: 101i10405 (i4,L20.0
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ABSTRACT AND INTRODUCION

Th, aim of this study was the determination of catechol content in treatment solutions used
in vivo comet assay performed on stomach and duodenum, in omrpliance with the
principles of Good Laboratory Practice (GLP) according to the French decree (98-1312)
and the application of OECD principles of GLP to the orgmnisation and management of
multisites studies (consensus document of the working Group on GLP, n*13). These
analyses were done by carrying out the HPLCALN quantification method validated during
the study RN07-12248 (not under GLP scope).

The test iRem were sent by INSTITUT PASTEUR DE LILLE (1, rue du Professeur
Calmette, BP 245, 59019 Lille cedex, FRANCE) and received at the laboratory on October
30, 2007. They were Identified by SGS Multilab Rouen BPLO.7-M09.001, BPLO7-0029.002,
BPL07.0029.003, BPLO7-0029.004, BPL07-0029.005, BPLO7-0029.006, OPL07-0029.007
and BPLO7-0029.008.

Catechol content has been determined by weighing about exactly 0.4 g of test itemn in a 50
ml. volumet flask, adding about 45 ml. of IOui water, placing In the 20*C water bath for
temperature equilibrating, adjusting to the mark with WHO~i water, filtrating with a Millex filter
and injecting In the chromatographic system, using external standardlsation for
quantification.
Above procedure was led 2 times for each test item to analyse.

Results are described below:

Sponsor's test item SOS Mulilab test Catechol content Difference
reference FS;P-PL 070402 Roem reference (m2LmrL)N

Distilled water J11 BPL07-0029.001 No chromatographic
________ peak detected _ _ _ _

10 mgtlmL JI BPL07-0029.002 S.77 -2.3
20 mg/niL JI BPLO7-0029.003 19.4 -3.0
40 mghmL J1 BPL07-0029.004 40.5 +1.3

Distilled water J2 BPL07-0029.005 Nocrmtorpi
_____________________ ______________ peak detected ________

10 mghmL J2 BDPLO7-0029.006 8.75 -2.5
20 mghmL J2 SPL07-0029.007 19.0 -5.0
40 mg/mL J2 BPL07-0029.008 40.2 +0.5

A satisfactory agreement was observed between the actual and nominal
concentrations of catechol I treatment solutions used I the In vivo comet assay
performed on stomach and duodenum. Indeed, the deviations from nominal
concentrations wore within an acceptable, range, of 110%.

Furthermore, solutins of catechol can be considered as stable because the results
obtained for a solution of satechol at 10 mghnL prepared on October 05, 2007 do not
differ from more than 5% from the mean of 25 previous measures detmi~ned for
precision study (cf. report RN07-112244
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Names and positions of Investigators who participated in the major parts of this study
phase.

Analysts

Doroth6e LAPERDRIX: Chemist A.U. specific detection HPLC ORG 01.

Principal Investigator

Grigory DOUILLIS, Chemical Formulations Customers Projects Manager.

Substitute

Aude DE SLOOVERE, Organic Chemistry Production Unit Manager.

Original: x 1 Study Director

x 1 GIP archive 8GS Multilab Rouen

Page 130 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

~Fib&

IDENTIFICATION NUMBER: DPI 07-009 REVISION: :0 PAGE: 8/29

1. CONTEXT OF THE STUDY

- Test facility: INSTITUT PASTEUR DE IULLE
1, Rue du Profeaseur Caimette
BP 245
59019 ULLE Codex
FRANCE

-Study Director Ms WATZINGER Malone

- Principal Investigator: Mr Gr6gory BOUILLIS
e-mail : gregory.boulflisasgs.comr
Tel.: +33 2 35 07 91 87
Fax: +33 235 079122
Chemical Formulations Customers Projects Manager

- Principal Investigator Ms Aude DE SLOOVERE
substitute: e-mail : audede sloovereasgs-com

Tel.: +33 2 35 07 91 73
Fax: +33 2 35 07 91863
Organic Chemistry Production Unit Manager

-Test site: SGS Multilab, Laboratoire do Rouen
65, Rue Ettore Bugatti - BP 90014
F-76801 SAINT ETIENNE DU ROUNRAY Cedex
France
Tel.: +33 2 35 07 91 91

-Test Site managemnent: Mr Yvon GERVAISE
Tel.: +33 2 35 07 91 80

-Toot sIte Quality assurance : Mrs Connne SAPETA
e-mail : corinno.sapeta~sgs-comn

-Estimate: DR07-2709 Revision I dated November 22, 2007 and
approved by the Sponsor on December 04, 2007.

-Organisation of
the study phase: Cf. Shoot IM-0029 dated on December 05,2007
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- Ablifties of the laboratory for the study phase :
0 G.L.P. by the G.I.P.C. accordifng to the

DIrective 890320 EEC:
" Physico-chemical testing
o Environmental toxicity studies on aquatic and

terrestrial organisms
o Studies on, behaviour in water, soil and air

bioaccumulation
" Residues studies
o Analytical and clinical chemistry

Into practice of the French decree $841312 dated 31't
december 1998

A copy of GLP acknowledgment Is supplied in addendum to the final report.
*Laboraiory accredie COFRAC under nO 1-0281

- Laboratory Investigations:
All tests bound in this program were carried out by SGS
Multilab, Laboratory of Rouen.
Tests were realised in accordance with the study
plan BPL 07-0029 rev 0 dated on December 05, 2007.

2. STUDY CONTENTS

The aim of this study was the analysis of catechol In treatment solutions used in the In vivo
comet assay performed on stomach and duodenum, in compliance with the principles of
Good Laboratory Practices (GLP) according to the French decree (W81312) and the
application of the OECD principles of GLP to the organisation and management of multi-
site studies (consensus document of the working Group on GIP, n'13).
The density determination (MO-0225) has also been carried out on catechol solutions
prepared by SOS Multilab (BPLO7-0029.009) to express the content of catechol with a
fted unit.

These analyses related to the determination of:
*Catechol content according to quantification method by HPLCIUV validated

during the study referenced RN07-12248 (not under GLP scope).

Analyses were done on test items referenced OPLO7-0029.001, BPL07-0029.002, BPLO7-
0029.003, BPLO7-0029.004, BPLO7-0029.005, BPLO7-0029.006, BPLO7-0029.007 and
BPLO7-0029.008.

A catechol stability study was carried out on a test item solution referenced RN 07-12248.
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3. TWAE SCHEDULE

Satellite study was carried out according to te following time schedule.

Study phase Initiation December 05, 2007
Satellite Study Design approval date Dcme 620
(study directoecmbr0r)20
Start of the expermnental determination December 17, 2007
End of the experow~taI determination December 18, 2007
Experimeantal determination approval December 20, 2007 (e-mail)
date (study director)
Amendment None
Issue of the Final satellit Report (Drafti) Decmber 27, 2007
to approval
Issue of the Final satellite Report (Draft2) January 09, 2008
to approval
Issue of Owe Final satellite Report January 14, 2008

4. MEANS OF COMMUNICATION WiTH THE STUDY DIRECTOR

The Principal Investigator has communicated with the Study Director by phon or/and E-
mail.

The Principal Investigator has sent to the Study Director raw results of this study phase
(Excel fie) In a timely manner.
These results were Included In this final sateflite reort after Study Director's approbation.

5. TEST ITEM

Idetifcaton: AQUEOUS SOLUTIONS CONTAINING CATECHOL received on
October 30, 2007.

Qd&g: INSTTUT PASTEUR DE LILLE (IPL) (1, rue du Professeur Calmette
- BP 245 - 59019 LILLE Cedex - FRANCE)

Amount reauired for the study oa~se: Minimnum 1 ml. per Ues Item.
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Test items identification:

We~ references Amount (g) 808 Multilab Descriptionreferences
FSP-PL 7040 J1Solvent (distilled

Dsille 07042er 2.685 (1) BPLO7-0029.001 water)
FSP-PL 7040 J1Catehol aqueousF8P-PL 7040 JI 2.700 (l) 8PL07-0029.002 souin10mmL

10 mglmL slto 1 om-
F$P-IPL 070402 JI 2.700(l) BPLO7.*0029.003 Catecholl aqueous

20 malmL .solution (20 mg/mL)
FSP4P 07042 J1Catecholl aqueousFSP-PL 7040 Ji 2.697 (l) BPLO7-0029.004 souin(0mmL40 mg/mLsouin(0mmL

FSP-IPL 070402 J2 Solvent
Distilleod water 2.4W1 P0-0g05 (distilled water)

FSP-IPL 070402 J2 2.1 1 PO-0906 Catachol aqueous
FSP-IPL ~ .71(l 0704702 J 72 PL .007 aehl qeu

20 mglmL solution (20 mglmL)
FSP-IPL 070402 J2 2 () BL 7 9 Catechol aqueous

40 mg/mIL ____ ___ ____ solution (40 ma/mL)
Batch FPCO8I19301 F-39.9(2) BPLO7-0029.009 I Catechol flakes

(1) Gross weight weighed by SGS Multilab at reception.
(2) Gross weight weighed by SOS Multilab on December 05, 2007.

Safety data sheet of catecholl has been sent by the sponsor and Is supplied in appendix of
this satellite study design.

During the study: Storage In a freezer at less than -1 8C, in the dark (the

temperature has been followed each working day with IM-01 37).

After the study See 12.2. Information on archival storage for lest items.

Identification. manibulation. circulation :In accordance with the sponsor's safety data sheet
for this product.
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6. REFERENCE ITEMS

Namne Catechol
Chemical Name (CA): l,2-Boenzenediol
CAS number 120-9g
Provider FLUKA
Batch: 1325632
Purity: 99.99 %
Date of certificate: February 07, 2007
Expiration date: January 01, 2009
Appearance: Fine crystals and flakes
Storage conditions: In a refrigerator at 4*C and under argon
Safety instructions: Do not take in, do not Inhale and avoid akin and eye

contact
The reference Roem was used for external quantification.
A copy of the reference item certificate is supplied In appendx of this final satellite report.
MiiQ water (purifed water for HPLC) was used to check the oscillating deneimeteor used for
density determiniation.

7. REAGENTS (or equivalents)

Reagents Supplier Purity Referene IBatch No.

MlifliQ Water HPLC quality water is produced In the laboratory

Acetonitrile SD 003G2 0710071 071

I Phosphoric acid PRILABO $58 02. j 7D2600

3. EQUIPMENT (or equivalents)

Equipment Labo No. Technical file
mililo wate system 4114 DT-0046
Utrasonic beth 3444
Ultrasonic bath 3445

High performance "ql chromatograph 2565 $8 M0179+
(WATER$) with diode array detector 2996 S 08+ T04

Thermostated water both 4529 DT-0240
Precision scale 4522 "TQ64
1000 ijl plettor 107 ________

6000 iML pipettor 86
Reference Itom stoW refigeator 4112 pil
Test item storage rNefrirto 61104 LS4
Test Ie tr"ksw33 jP2
Qecil1alin denlsirmeter 3492 DT4On
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HPLC column used for this study is Hypersil GOLD CIS (Thermo reference: 25003.
154830), 4.6 x 150 mm (3 pm), snd guard column with equivalent phase as followed:

Labo No. Ueria[lhNumber
C07-116 0375201E

Other equipment used are:
Equipment Reference Batch~

Usual labrsi glasware -

l-I-0.45pm Millex fIters (PVDF) SLHV033NK R7EN4@538
Empowr chromatographic software Version 5.00
Excel software Version 2003-

The laboratory does not resort to any outside equipment to carry out tests.
N.B. : DT meant technical file.

9. DATA RECORDING

The computer applications programs used to acquire and derive data for this study phase
included Word, Excel and Empower Software.

Excel sheets used for this study phase were verified with a data set and cells were locked
with a password by the quality assurance unit.

Software Empower supplied by Waters Corporation has been validated (certificate of
software validation, product n* 87000437EN). Once more, every year, a standard
operating procedure is carried out by SOS Muitilab Rouen, to check software results.

10. AMdENDMENTS/ DEVIATION$ (Modification fomus)

No modification from the satellite study design, and from SOS Multilab standard operating
procedures' (SOP) were done.

The amendment n*1 (control of concentrations in treatment solutions performed by SGS
Multilab) from the Final Study Plan IPIL was signed and dated by the Principal Investigator.

11. PROCEDURES

11.1. Operating procedure: density determination

In order to *)press results In gIL, density was required and had to be determined.
Density at 20*C was determined with an oscillating deneimeter, according to ASTM D4052-
98 (1i40-0225).
As the amount of test item was not enough to allow the measurement of density, it has
boen decided to prepare catechol aqueous solution of similar concentrations and use the
density of these solutions for the calculation of test items eatehet concentration.
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Catechol used for these preparations was the one used for the validation of the method
(see report RNO7-12248), provided by RHODIA on August 30, 2007 and referenced for this
study phas BPLO7-0029.009.
A copy of this test item certificate is supplied in appendix of this final satelite report
(certificate provided by RHOIDIA).

11. 1. 1. Principe of density determination
The principle is to Introduce the solution in an oscillating sampling tube whose oscillation
frequency modification due to the variation of tube mass is used, In association with
calibration data, to determine the sample density.

11. 1.2. Preparation of catechol aqueous solutions
3 catecholl aqueous solutions have been prepared as followed:

"Weiging about exactly (with a precision of 0.01 mg) 500 mg of catechol flakes In a
50 ml. volumetric tlask (solution at about 10 mg/mL). Dissolving the catechol In
about 45 mL distilled water by placing it in an ultrasonic bath. Adjusting to the mark
after equilibrating at 20*C In the water bath.

" Weighing about exactly (with a precision of 0.01 mng) 500 mg of catechol flakes in a
25 mL volumetric flask (souton at about 20 mg/nil). Disolviing the catecholl in
about 20 ml distilled water by placing It In an ultrasonic bath. Adjusting to the mark
after equilibrating at 20*C in the water bath.

" Weighing about exactly (with a precision of 0.01 mg) 1000 mg of catechol flakes In
a 25 mL volumetric flask (solution at about 40 mglmL). Dissolvng the catochol In
about 20 mL distilled water by placing it In an ultrasonic bath. Adjusting to the mark
after equilibrating at 20*C In the water bath.

11. 1.3. Expression of density determination
The result is given by the oscillant densimeter measurement and is rounded off to the third
decimal.

The final result is expressed as the mean of two intdependent tests.

11.2. Operating procedure: Catacholl quantification by HPLCIUV

11.2. 1. Preparation of test Items
Tests were realised by weighing about exactly 0.4 g of test item in a 50 ml volumetric flask,
adding about 45 mL of MiOiO water, placing in the 20*C water bath for temperature
equilibrating, adjusting to the mark with MIIIIQ water, filtrating with a Millex filter and
inject in lie chromatographic system, using external standlardisation for quantiffication.
Above procedure has been led 2 timos for each test item to analyze (Test Noems DPLO7-
0029.002, BPLO7-0029.003, BPL07-0029.004, B1PILO7-0029.006, BPt.0740029.007 and
flPt07.0029.006).
Teat ites BPLOI-0029.001 and BPL07.0029.005 wre solvent blanks (istlild wate) and
hae been Irjected as they are to check the absence of any catecho chromatographic
peak in solvent blanks.
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11.2.2. Preparation of reference Items
Catechol contents in test Items were calculated from chromatographic peak area using a
calibration curve with 5 reference item solutions prepared as followed:

*Weighing about exactly (with a precision of 0.01 mg) 50 mg of reference item twice
in two 50 ml Independent volumetric flasks. Dissolvng the reference Rtem in about
45 mL MOMli water by placing it in an ultrasonic bath. Adjusting to the mark after
equilibrating at 20*C In the water bath.

*Diluting 2 times (by pipetting 10 mL in a 20 mL volumetric flask), 10 times (by
pipetting 5 mL In a 50 mL volumetric flask) and 50 times (by pipet"n 2 mL in a 100
mL volumetic flask) one of these standard stock solutions.

*Diluting 4 times (by pipeting 5 mL In a 20 mL volumetric flask) and 20 times (by
pipetting 5 mL in a 100 mL volumetric flask) the other one.

*All above dilutions have been realised using MilIl water at 20*C in the 20*C water
bath and then been injected In the chromatographic system.

11.2.3. Preparation of elutant
Elutant solutions were prepared as followed:

" Water at 0.1% of phosphoric acid 85%: pipetting 2 ml (using 500 p1 pipettor) of
phosphoric acid 85% in a 2000 ml volumetric flask and adjusting to the mark with
MilliQ water.

* Acetonitrile at 0.1% of phosphoric acid 85%: pipetting I mL (using 1000 p1 pipettor)
of phosphoric acid 85% in a 1000 ml volumetric flask and adjust to the mark with
acetonitrile.

11.2.4. Chromatographic conditions
All reference item and test items solutions have been injected In high performance liquid
chromatography (HPLC) coupled with UV diode array detector according to following
conditions:

" Flow rate:1I mL/rmgn
" Wavelength : 276 nm
" Column : Hypersil GOLD C18, 250 x 4.6 mm (3 pim) and guard column with

equivalent phase
" Temperature : 30*C
* Injection volume : 20 p1-
" Retention time : About 9.6 minutes
" Elutant: _______________

Time Acetonitrile at 0. 1% of phosphoric acid (%) Water at 0.1% of phosphoric acid
(min)_________ M%

0.0 5 95
15.0 5 95
15.1 90 10
18.0 90 10
18.1 5
25.0 15 0

The 'sample istr began with some reference Item solutions irjected several times, a
solvent blank (MiIliQ water), and the test item solutions Wojeced twice, Intercalating
reference item regulary. At last, the 'sample list ended with some reference Item solutions
again.
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Distilled water of day 1 (test item with reference BPL07-0029.001) was itjected as It is
before Injections of solutions of day 1 (test items with reference B131-7-0029.002, BPLO7-
0029.003 and SPL07-0029.004).
Distlle water of day 2 (test item with reference SPLO7-0029.005) was Injcted as it is
before injections of solutions of day 2 (test items with reference BPL07-0029.006, BPLO7-
0029.007 and BPtL07-O029.008).

11.2.5. Expression of results
Contents of catechol in test items were calculated with following formula:

[Xk= ea6n area test itern - Intercept ) x V x purity x 10 xDensity

where:
VQ- catechol content in test item solution preparation nij, expressed In g/L.
Meom area test Item j - mean peak area (for 2 khoctions) of th, test Roem preparation n'j.
Intercept a Intercept of the calibration curve obtained with reference item solutions.
V zfinal volume i L of the test Roem solution.
purity a purity of the reference item (%)
Slope a Slope of the calibration curve obtained with reference item solutions.
m ja weight of test Itemn for preparation n4j in g.
Density a Density at 20rC of catechol solution with similar concentration (g/IL).

No result has been calculated for test items BPLO7-0029.001 end BPL07-0029.005
because they are distilled water and are used only to prove the absence of catechol In
matrix blanks.

For tost items BIPL07-0029.002, BPLO7-0029.003, BPL07-0029.004, BPLO7-0029.006,
BPLO7-0029.007 and SPL07.0029.008, results are given as the mean of 2 Independent
preparations.
All results are rounded off in order to have 3 significant figures.

11.3. Catechol stablIty st*d

In order to ensure that there Is no molecule degradation by freezing or In time, a
determination of catechol content has been done on a catechol solution made for method
validation (ee report RN07-12248).
Thes aqueous solution of catechol at about 10 mglmL has been made in the laboratory on
October 05, 2007, using test item OPL07-0029.009. It has been used for precision study
and 25 measues; of catechol content have been realised on 3 different days (on October
05, 24 and 30, 2007). Thes solution has been kept In a freezer at less than -18*C.

To prove t stability of catechol, a determination of catechol content in this solution has
been realised at the same time then the determination of cateahol content In test ites=.
Preparations has been reaffsed as described In chapter 11.3, and content has been
calculated as described in chapter 11.2.5.
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11.4. Quality procedures

The laboratory applied general and specific procedures described in the quality system in
compliance with GLP requirements.
Quality manual and GLP quality plan could be supplied on request.

12. RESULTS OF TESTS ACCORDING TO O.L.P. REQUREMENTS

Test items wore analyzed in compliance with the methods.

12.1. Density determination

Aauaous solution. at 10 malmL ofcach:
This solution has been prepared on December 17, 2007 by weighing 0.50326 g of test item
B13107-0029.009 (purity :99.7%) in a 50 ml- volumetric flask (final concentration of 10.035
mglmL).

Test n*1 Test n*2
Dat ofaalsseeme 17, 2007 JDecember 17, 2007

This solution has been prepared on December 17, 2007 by weighing 0.50106 g of test item
BPL07-0029.009 (purity :99.7%) In a 25 mL volumetric flask (final concentration of 19.982
mglmL).

Test n*1 Test n*2
Dat of analysis December 17, 2007 December 17, 2007
Dest jIL 1.00253 j 1.00256

Meandonaty (/mL)1.003

Aaueaus solutis at 40 mcfofr~~~~.f
This solution has been prepared on December 17, 2007 by weighing 1.06738 g of test item
BPL07-0029.009 (purity :99.7%) in a 25 ml- volumetric flask (final concentration of 42.567
mg/lL).

Tst n9 I Test n*2
Date of analysis______ December 17, 2007 br1,20

Dens t 1 1.00746 1.00744I~ ~ A ~ I Mea dnf g )1007
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ILL Catechol quantification by HPLCIUV

Analyses were carried out on Decemnber 17, 2007.

perf wore on stmc andduode1Nm. Indeedq th deiat #ion rn oia

conenraion wrewitinanaccptb1 range4 of lO.

ReDsuilts bafine o ouina 10 mL oft atechol, p atptren r4 m lOraoy o

precsainatdy agf.reort was observed) etwen th actul n nmia

Doceato nls of Maeasu nreamn solution se n th Inkg vivo oetasa

Oesutobie or 200 sou .9nat10 9.83L 0f 94eh rprdI orlbrtr o

9.90
9.94

October 05, 2007 9.9 9.83 0.9
9.8

October 24, 2007 10.1 10.0 1.15
0.84

_________________10.0 _________________
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Date of analysis Measure (g/kg) Mean (a/kg) RSD(%
10.1
9.89

October 24, 2007 9.98 9.97 0.80
9.89

______________9.99

9.98
October 30, 2007 10.0 9.98 0.91

9.89
________________9.92__________________

General mean: 9.94

Aaueous solution at 10 a4. of getechol (RNO7-1224&.001) :

Date of Sample Ffial volume Catechol MeanI RSD

Mean of 25 'rciion stud measures (f)9.94
Difference -1.41

Solution of catechol can be considered as stable because the result does not differ from
more than 5% from the mean of 25 previous measures (5% is the value provided by the
FAQ for storage procedure of pesticide formulations). The solution of catechol was
prepared on October 05, 2007.
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13. INFORMATION ON ARCHIVAL STORAGE

13.1. Documients

Documents referring to the G.L.P. study and study phase (copy of study plan and
subsequent amendments, satellite study design, final satellite repott, modification forms,
raw data, check Hat) are stored In a box by study in a locked cupboard in the basement of
our Laboratory.
The study phase is archived after the totality of the study phase is finished off for the Study
Director and after his approbation.
After ten years, with the approbation of the Sponsor, all documents referring to the study
phase are destroyed or returned to the Sponsor.
Access : described In the GLP quality plan n*1.
Archivst : quality manager.

Documents referring to the staff are conserved in a locked cupboard In the office of the
laboratory and during all the company existence.
Documents referring to other Information are stored in the basement of our laboratory or In
the analytical room for 10 years.
Documents referring to this study phase are available for consultation by the Study Director
at SGS Multilab Rouen.

13.2. Material

Reference items:
One specimen of each reference Rtem is stored for a period of time specified by analysis
certificates.

Test Items:
All samples of test items are disposed of after the finalisation of the study phase (date of
approbation of final satellite report). The Study Director will be informed with the form
referenced MOD-0002.
Remaining samples of test items were disposed of after analysis.
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Appendices

Appendix I1: Copy of test iRem BPL07-0029.009 (catechol flakes) certificate (French
version) 22
Appendix 2: Indicative chromatograms (1) 23
Appendix 3: Copy of reference Item (catechol) certificate 28
Appendix 4: Copy of GIP certificate delivered by GIPC 29
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APPENoi I :COPY OF TEST rIE BPLO7-0029.OO9 (CATECHoL FLAKES) CERTiFICATE (FRENCH
VERSION)

40M- ? 691S SXft"N
100 AIM9XVThLIUS C==R 1RAWM

23.08 .2007

Arlde: n*l~ ~oo

Cot uIticle L .4t& p-odut contoxuiiuect -a a imce. ?~
*Contfoikitd farantie, risultat an triquouco.

LotPCO6193Ol/0 4Jan151.*64m4~l 0.00

coaft ad-*Adg$I HIIAZEN 4m - 150

Pdh~d usbn *c 104,7 105.7
ACD

D.H.S.Q ~ 0,13w OOO

AoM~bg.U*"J % (0ta0180 0 AWO

lot lib&6 kp 417.07,- 006%
Aft-"*4* ~UiUIUXz, ja*oabeLabox'talre +$3 472 73.6 179)
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APPiENDix 2: INDicATIVE cmtOMAToGRAMS (1)

-Example of chromatogram of a solution of reference item at about 0.05 gIL:

0AW

SAM

0,06

2 ' 4 SAOS 4 601 ft* 1403 10 11P030 2024

-Example of chromatogram of the test Item SPL07-0029.0Oi (Distilled water):

0.00

0.00

aim

2* o gi3O0hS1* 1*IM hS31 201*

Pae14 n 5
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APPENDIX 2: INDICATIVE CHROMATOGRAMS (2)

- Example of chromatogram of the test item BPL07-0029.002 (10 mglmL):
0.i=

OAW

0170

0AW

OA10

20 4 86 010 1l)) 129 UWA ii40 i.410 1010 , ) Z1 10 2410

- Example of chromatogram of the test Rtem BPL07-0029.003 (20 mglmL):

0.

0,02

Page 147 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

FINAL

IDENTIFICATION NUMBER: BPL 07-0029 REVISION: :0 PAGE: 2W19

APPENDix 2: INDICATIVE CHROMATOGRAMS (3)

-Example of chromatogram of the test Itemn BPLO7-0029.004 (40 mglmL):

e.

0.15

0.10

20O 4.0 SAO SP3 OP 10 2A00 14JO30o 140 U 30i i2O 0 24AO

-Example of chromatogram of the test Item BPL07-0029.005 (Distilled water):

OX4

.00

2p 4AO, -4j --- 15*0 1210W 14;W 15A0 tIC UP.0 221014

Page 148 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

FINAL-SG$- ISIELWI
IDENTIFICATION NUMBER: BPL 07-=09 REVISION: :0 PAGE: 26/29

APPENDIX 2: INICATIVE CHROMATOGRAMS (4)

-Exampl, of chromatogram of the test Roem BPL07-0029.006 (10 mglmL):

CO

2 0 4 0 jA 0) iZ@O 14,6 1.6 16.60 ;* 0 2. 324,600

*Example of chromatogram of the test IRem BPLO7-0029.007 (20 mg/lL):

0.12-

0.10

2JO 4AC Gi 6 d 10A 13A0 14* ifAO 160~ ig 0 2260 240a
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APPENDIX 2: INDICATIVE CHROMATOGRAMS (5)

-Example of chromatogram of the test Koem BPLO7-0029.008 (40 mglmL):

OX0

OAG-

2,00 4X0 4*0 I0 10 0 10 i4*8 16.00 18,00 23*0 2JO 21,0
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APPENDIX 3: COPY OF REFERENCE ITEM (CATECHOL) CERTIFIATE

Produ4a4amt ism~Q

1r40WOW Pn Pi
CM N"Umr 110404

IbTma Ltr mu R§M

SOUOUy C OPLR ) gC1v tLm

POLYPLZT (CuoUorm aJ CLS XU

oftww"l (Nmr*OD) % 6fitIL 104

0A~l0 TUOVN0RTET JN

~~s* ~ tt d1wihIle a ~ enhi

Dr. GOI van Louk Mwamp
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APPENDI 4: Copy oF GLIP CERTIFICATE DELIVERED BY OIPC

Peas12 EC. 2005

OBJET: Evolatiosdc k cojtfoamlsd sax IL scln [a dir"6"va20041101CBd 11 II wriu200.

Comdcvnw vat ngearvis vidu GLPCt d CORAC et ca appkicnmdu ddcstd
a* 31-27S do 25 s3 1991 pa. atm ioad'tmnOssaompb~iuiia1da~a&t Oimkqaa.(GIPCI
asodiib amakpuleddoci 90-206du7 laws190.pwodeme9-13124u31 &moan 1991

ocsnewat hrn bows praiquo de Iaborstss ic vu .cofflm "a lo GIPC. su yu do. rtal du
owks exesod per le Coosild flusa d'serrdtstion (COPKLAC) - Section Laborascims a ddicid pour

Raspedt do piladpe do NFL
bomiina do secomokwota:

0l 4- tu4. 6caatocli m Ws on laid s aqusliq-a Ot %taM-t
ol 9- itd. proft er ka cospriein ta usa dame ba al at dam lafr;

o 0- dtaupeo*t wr bmdAN-
Do . indmdeMle aydqm at dkkmu

Dat d'Ikapaion :28 &s 29 sosobs 2005 0 iaapecila de remoswaflausat (Lr)
D hapads d'exkeaasa (Lq)

Dat diim dued G.LF.c.: 9 ddeasbr 2005
Dobeds pdsa desffet: 29 wnovem 2005

Amifdo %.vrsid:1 toofsmh;19

Dar~deslldLt Prmols

65 rue Elt 8upWs

Tddp&a, 01 3 10ldai 0153449172
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MODIFICATION FORM No.1
.iuslficatlone : The appendix of the final satellite report.
The validity date of our assessment of compliance with Good Laboratory Practices (GLP),
displaid in the final report referenced above (Study director reference :FSP-IPLO70402 /
CATECHOL / RHODIA), expired on May 29b", 2007. Nevertheless, SGS Multilab, Laboratoire de
Rouen has obtained from the French authorities the prolongation of Its validity until the next
audit, with retroaction since May 29t, 2007 (see below).
The French authorities (GIPC) sent us the new assessment of compliance with Good Laboratory
Practicea (GIP) under EC directives.

Amend the following paragraphs as indicated by the underlined words and sentences.

.,

, - SOS;.. pd~who 46 0-t we~ am 4& a i & 666Oqw 46 3

13*.2W, w:. & 00"O 0-~~ %f M-WrhMe

*Wck 49b~~u X6j a ~ hd. 4.WW serimlki wiEL

&Se& pa-uc 4 3mi a p*m& 4Qu P*~dX 0c eec mft 5.
F-- "01n4j= 10 i~wUIh3d..

"nowern ''F
4  

sI~la4*~2e 5% ced

prjos4 dc*2b m44.,d~i.4li~c?".~

M141ZDR L'tRDN6U16
4, VPRiRST* IT PC VNSP*P~t
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